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Portion of typical reference 
fringe pattern obtained 
from standard production 
model, magnified to show 
Straightness and definition 


of entire pattern. 


Sales and service facilities on 

the Model H are available on the same 
basis as for Spinco Ultracentrifuges, 
assuring prompt, efficient service 

for users here and abroad. 






Electrophoresis of human 
plasma diluted 1:6; ascending 
boundaries. Inclined knife- 
edge schlieren. 





ELECTROPHORESIS 
AND DIFFUSION 
in one precision instrument 





As protein research progresses, biochemists rely more and more 

upon instruments of high precision for diffusion and electrophoresis studies. 
Especially critical are the optical measurements needed to obtain 
accurate diffusion coefficients, absolute electrophoretic 

mobilities, and information on purity. 

An exceptional optical system is one of the outstanding features 
which have made the Spinco Model H invaluable for exacting work in both 
electrophoresis and diffusion. Light passes through each operating cell 
twice, giving double sensitivity. Patterns are sharply defined and 
peak positions can be precisely determined. Reproducible measurements 
may be made to better than 1/25 of a fringe, which corresponds to 
approximately .00025 percent protein. 

The optical system is flexible, too. It permits measurements by 
five different methods — ordinary and cylindrical lens schlieren, Rayleigh 
and Gouy fringes, and mechanical scanning. 

Further versatility is achieved by a rotary cell turret which 
supports three operating cells. Any combination of diffusion and electro- 
phoresis studies may be performed simultaneously with the three cells. 

We'd like to tell you more about the Model H and how it 
can fit the requirements of your research program. For complete details, 
please write Spinco Division, Beckman Instruments, Inc., Stanford 
Industrial Park, Palo Alto, California, for information File H-5. 


Beckman® 


Nip, Spinco Division 


Beckman Instruments, Inc. 
$-53 


2 25 
5 
fed 
a 
2 


“« 
935-19 


Janina B 


~< 
nm 
=> 
a> 
a” 








Of 


An 
of 
tir 
to 


ec 


ar 





ies. 


oth 


O- 








Two Important Factors to Consider 


When Ordering Research Biochemicals 


Of course quality of product is still the prime factor. 
And N.B.Co. is world famous for its complete stocks 
of the finest quality and purest biochemicals. But 
time and money are very important, too. Being able 
to deliver your biochemicals almost instantly and at 
economical prices have made N.B.Co. the’ world’s 


number one Research Biochemicals House. Our 


Nutritional 
Biochemicals 
Corporation 


21010 MILES AVENUE, CLEVELAND 28, OHIO 


stocks include over 300 Amino Acids * over 90 Pep- 
tides * over 200 Nucleoproteins, Purines, Pyrimi- 
dines ¢ Miscellaneous Biochemicals ¢ Vitamins ¢ 
Enzymes-Crystalline, Purified ¢ Growth Factors e 
Steroid Hormones ¢ Biological Salt Mixtures and 
Test Materials * Carbohydrates ¢ Purified Proteins 
e Fatty Acids « Antibiotics * Alkaloids * Glandular 


Substances. 


Send for our free October, 1960 
Catalog containing more than 2600 
items. Fill out coupon and mail to- 
day for your copy. sc 
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SCIENCE is published weet) by the AAAS, 1515 Massachusetts Ave., 


Washington 5, D.C. Second-class postage paid at Washington, D.C., and 


ditional mailing office. Annual subscriptions: $8. $0; foreign postage, $1.50; Canadian postage, 75¢ 











_ (In the Laboratory... where optical quality counts 


...-the trend is to UNITRON Microscopes 
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iy BINOCULAR 
PHASE- 
CAMERA- 
. eae MICROSCOPE 
BINOCULAR . g BU-13 $1580 
PHASE CONTRAST jam 
POLARIZING BMPE $490 
MICROSCOPE 
MPS $269 


SP sty 


Polaroid Land Camera 


Attachment 
FREE sis 


10 DAY, TRIAL 


BINOCULAR / STUDENT AUTO-ILLUMINATION 
AUTO-ILLUMINATION , MICROSCOPE va . 
BMLU $425 x, MSA = re 


Fa 


neal D> Plait, 
Photomicrography MICROSCOPE =». > pal oo; 
Set MSHL - $267 ! 


=. | ACA $39.95 


i im >. LABORATORY 
MICROSCOPE 
MLK $198 


UNITRON offers an extensive line of Laboratory Micro- 
scopes & Accessories for Research, Industry and Education. 
Illustrated is a partial selection for biology, medicine, 
chemistry and related fields. UNITRON also has aca 
instruments for the metalworking industries. 


i [o} Ye Mi folmo) Lifer] Mel tlol Lb Ammo Le hZelilet-Le Me) oliletel Melite Mut-Toitelie Please rush UNITRON's Microscope Catalog 4-I-3 
Tote] ire (tile MMU al(e [UT-Molale Mae linZ-Till-lal mre) ol-Ieelifeate] Mito (lg ts Name es Ce 

. long wearing construction . . . attractive budget prices Company: 
which include basic optics . .. these, together with-years of on 


proven instrument performance, are the reasons why .. . 


City. 


THE TREND IS TO UNITRON! — 
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Editorial 


Articies 


Science in the News 


Book Reviews 


Reports 


Association Affairs 


Departments 


When Boys Will Be Buys 


Desert Geomorphology in the Arabian Peninsula: D. A. Holm . 


Distinctive land forms provide new clues to the Pleistocene and 
Recent history of a desert region. 


Specific Transport of Oxygen through Hemoglobin Solutions: 
E. Hemmingsen and P. F. Scholander 


Why is this transport abolished when opposed by a slight back pressure 
of oxygen? 


The New Administration: It Faces a Number of Questions of Scientific Policy; Libby 
and Glaser Win Nobel Awards in Chemistry and Physics 


H. M. Miner and G. De Vos, Oasis and Casbah: Algerian Culture and Personality 
in Change, reviewed by L. C. Briggs; other reviews 


Radiation Flavor—Fact or Fancy: M. P. Drake, B. J. Kroll, F. J. Pilgrim 

Control of Behavior by Presentation of an Imprinted Stimulus: N. Peterson 

Color Phenomena: N. Pastore 

Discovery of Eocene Sediments in Subsurface of Cape Cod: J. M. Zeigler et al. .... 


Specific Inhibition of RHo(D) Antibody. by Sialic Acids: 
M. C. Dodd, N. J. Bigley, V. B. Geyer 


Venation Polymorphism and Genetic Variability in Drosophila melanogaster Loew: 
J. Bennett et al.; R. Milkman 


Demonstration of Canonic Gonial Mitosis and Meiosis in Parascaris equorum: 
J. A. Serra and P. G. C. Picciochi 


Callus Tissues from the Mosses Polytrichum and Atrichum: M. Ward 


Programs Planned for the AAAS New York Meeting 


Letters from J. H..McAlear, P. Nicholls, C. F. Ehret; T. X. Barber, 
M. Uliman, W. Dement; C. van Duijn and E. Ashby 


Friends of the Pleistocene; Forthcoming Events; New Products 


Giant crescentive hollows and slipfaces in the Great Nafud, looking northwest. See 
page 1369. [Arabian American Oil Co.] 





Why 





is the logical source 







wa TEACHERS’ CHOICE 


International’s Micro Model 
uniquely combines high efficiency 
with low cost for micro and 
semi-micro analyses. It’s the 
preferred tool for teaching 
centrifuging techniques in many 
colleges, universities and 
scientific laboratories. 



















FASTER MICRO-TESTING 








of 


Intern 
is the 
all ger 
dema 
in the 
comps 
mode! 
depen 
versat 
featur 
mode! 





International’s Model MB 
is first choice for 
implementing the 
micro-capillary method of 
blood cell volume testing. 
With this “Quiet Test” cen- 
trifuge , samples spun at 
11,500 RPM, are ready for 
accurate reading in 3 or 

4 minutes. 


BENCH SIZE LEADER 


International’s Clinical Model 
has long been recognized as 
the most versatile centrifuge 
in the bench-size class. It 
swings more than 25 accessory 


combinations at speeds up to 
TWO IN ONE! 


6700 RPM 

International's Model CS 
Combines CM economy and 
SB speed and versatility 
in one all-new cabinetized 
centrifuge. Delivers up to 
4,730 < G for routine 
work: up to 37,950 « G 
with multi-speed attachment. 
Swings horizontal, angle 
and basket heads. 
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{ MOST VERSATILE 


International’s Model UV 

is the one model that meets 

all general-purpose laboratory 
demands. No other centrifuge 
in the world today offers a 
comparable combination of 
modern design, rugged 
dependability, wide-range 
versatility, most-wanted 
features ... at sucha 

moderate price. 








EXPLOSION-PROOF 


International’s Model EXD, 
for use in Class I, Group D 
hazardous locations, is the 
only: explosion-proof 
centrifuge listed by 
Underwriters’ Laboratories 
and the Canadian Standards 
Association. It combines 
large capacity,.high-speed 
and exceptional durability. 


International’s Model HR-1 
is the centrifuge of choice 
for high-speed angle 
separation at forces up to 
40,000 xX G and controlled 
temperatures between 
—20°C. and +10°C. The new 
Heliflow continuous flow 
am Res emaoner to a 

our high-speed angle 
heads, gives the HR-1 
unmatched versatility. 
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HIGH SPEED REFRIGERATED 


of your next laboratory centrifuge 


YOU’RE SURE OF SATISFACTION 


WHEN YOU CHOOSE INTERNATIONAL! 
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WIDE-RANGE REFRIGERATED 


International’s Model PR-2 
gives positive temperature 
control within 1°C to blood 
fractionations and similar 
separations between — 20°C 
and +10°C. Twenty- 
eight interchangeable 
heads for capacities 
between 7ml and 4 liters 
provide versatility 
unmatched in the 
refrigerated 

centrifuge class. 


All eight laboratory centrifuges 
displayed here bear the (EQ 
trademark...the International 
symbol of optimum value. No 
other single manufacturer offers 
all eight. Yet, these trusted 
friends of thousands of labora- 
tory directors and technicians 
are only the highlights of the 
world’s most diversified family 
of fine centrifuges. 


During 59 years of concentrated 
and progressive research on lab- 
oratory centrifuges, Interna- 
tional has developed more 
models, more accessories, more 
special tooling than all other 
sources combined. 


This specialized pool of knowl- 
edge and resources is available 
to you through an Interna- 
tional-trained representative of 
your authorized International 
dealer. Whether your centri- 
fuging problems are many or 
few, his unbiased advice can 
help you select the versatile or 
special-purpose International 
Centrifuge that fits your needs 
at lowest practical cost. 


Before you choose your next 
laboratory centrifuge, get all 
the facts from your nearby 
International dealer or write: 


| INTERNATIONAL (IEC) EQUIPMENT CO. 


1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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f STERIL-AQUA .. tHe NEw, EASY 


WAY TO DISTILL PURER WATER 








— 





DIRECT FROM BOILER STEAM 


Product of ‘‘CES” research, the Castle Steril- 
Aqua system converts raw boiler steam into 
pure, pyrogen-free water that meets or exceeds 
all USP standards—up to 600,000 ohms, as 
opposed to the conventional still range of 
250,000-350,000 ohms specific resistance. 


You pay less per gallon of distillate. You use 
about 20% as much space. You eliminate the 
need for secondary heating. Maintenance is 


WRITE today for literature. There’s no obligation 
for Castle initial research and planning. 


reduced from once a month to only twice a 
year because there are no heating coils to invite 
scale build-up. And you save by getting the 
right size for your specific needs—from 5 to 500 
gallons per hour. 


Whatever your problems in water distillation 
or sterilization, look to CES, the Castle Engi- 
neered Sterilization program. 


CES 


Carttl_e— LIGHTS AND STERILIZERS 


WILMOT CASTLE CO., 1713-12 E. HENRIETTA RD., ROCHESTER 18, N.Y. 
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TORSION DIAL BALANCES 
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Torsion’s new line of weight-loading dial balances retains all the proved 
advantages of the unique Torsion principle which eliminates knife edges 
and guarantees long-lasting accuracy. 


Since Torsion introduced the “fine weighing” dial over a year ago, users 
have reported substantial savings in weighing time. Now Torsion has 
added a “weight-loading” dial which enables the user to “dial in” 
additional weights as described in the specifications for each new balance. 


Both dials can be used without arresting the balance. 

By using two ‘iic!s, one for weight loading and one for fine weighing, 
Torsion has cut weighing time even more. 

With Torsion’s new two-dial feature, the time-consuming handling 

of small, loose weights has been eliminated. In addition to faster weighing, 
Torsion’s new dial balances with weight loaders minimize the possibility 
of weights becoming inaccurate from rough handling. 


Ask your laboratory supply salesman for a demonstration 
or write for complete specifications. 


Tne Torsion Balance Gem/any 


Main Office and Factory: Clifton, New Jersey 
Sales Offices: Chicago, San Francisco 


A TORSION MODEL DWL-3 


Capacity: 200 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.02 gram araduations 
(Readability: .005 g) 


B TORSION DWL-5S 


Capacity: 500 grams 
Weight-loading Dial: up to 90 
grams by 10 gram increments 

Fine Weighing Dial: 10 grams by 
.1 gram graduations 

(Readability: .02 g) 


TORSION DWL-2 

Capacity: 120 grams 
Weight-loading Dial: up to 9 
grams by 1 gram increments 

Fine Weighing Dial: 1 gram by 
.01 gram graduations 
(Readability: .002 g) 


TORSION DWL2-1 

Specifications are same as the DWL-2 
except that this model has scoop 

for seeds or other bulky material. 











AU'TLTOM ATI ED Increased convenience and versatility are 


built in features of the rew, VIRTIS MECHANIC. 

RE E ZE- DRYI AS © ALLY REFRIGERATED FREEZE-MOBILE. This com- 
plete freeze-drying system accomplishes virtually 

For the all laboratory and pilot plant freeze-drying proced- 


ures efficiently and automatically. The entire equipment 
-Laboratory 


is housed in an attractive, rugged, epoxy coated, carbon 
| ° steel cabinet with stainless steel table top. Controls are 
| 3 Pilot Plant front panel mounted for maximum operating ease. Four vacuum 
drums can now be used with the MECHANICALLY REFRIGERATED FREEZE-MOBILE —— the standard 
dual purpose manifold and bulk drying chamber; an eighty port manifold for bacterial and virus 
culture drying; a front loading automatically refrigerated and heated tray drying chamber; and the 
revolutionary new centrifugal freeze-drying vacuum drum which permits freezing of samples by 
evaporative freezing without danger of loss of sample due to foaming. 








U. S. PATENT 
No. 2,907,117 
No. 2,907,663 





THE VirTis COMPANY INC. 
GARDINER, N.Y. 
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for accurate 
measurement of 
































ALSO AVAILABLE 


PHA 630 P Scale Ex- 
pander: Expands any 
selected 1.4 pH zone 
up to full scale pro- 
portions — nearly 6 
times scale expansion.,, 


=e es m 


PHA 621 External 
Meter: Presents on a 
full 7” mirrored 
scale, only the bio- 
logical range of 

6 to 8 pH. 


SOLD AND SERVICED IN U.S.A. BY 


WELWYN INTERNATIONAL INC. 


3355 Edgecliff Terrace CLEVELAND 11, OHIO 


In Canada: Contact any Branch 
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the 


RADIOMETER 
pH Meter 22 


Included in the complete line of famous Danish 
RADIOMETER Electro-chemical instruments is the 
pHM.22. This model is a-c line operated and 
designed for general laboratory use inclusive 
of electrometric titrations. 


Features 


@ Exceptional stability — no zero drift 

@ Large mirror scale spreads 14 pH over 11 inches 

@ Accessory biological meter 6-8 pH on a 6.4” scale 

@ Accuracy .01 to .05 pH with reproducibility down 
.002 pH 

@ 10 Millivolt ranges 

@ Accurate temperature compensation 

@ Will perform measurements on grounded media 

@ Wil! perform Dead Stop End Point titrations 

@ Full range of standard and special type electrodes 


Applications 


@ pH determinations and millivolt measurements in 
the laboratory 

@ Continuous pH determinations or millivolt 
measurements 

@ Acid/base, redox or other potentiometric titrations 

@ Dead-stop end-point titrations 


Descriptive literature on request. 


aa 


72 Emdrupvej COPENHAGEN, DENMARK 
of Canadian Laboratory Supplies Limited 
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#3. OF A SERIES 
LINEAR PROGRAMMED 














WRITE FOR 6 page brochure 
illustrating the areas 
covered by Model 500, and 
descriptive brochure sum- 
marizing F & M's five 
chromatographic instruments. 


TEMPERATURE GAS 
CHROMATOGRAPHY 


3. ANALYSIS OF GAS MIXTURES 
BY GAS-SOLID CHROMATOGRAPHY 








The gas chromatographic separa- 
tion of hydrogen, oxygen, nitrogen, 
carbon monoxide and carbon dioxide 
has not been achieved using a single 
column and_ isothermal operation. 
These gases, with the exception of 
carbon dioxide which is adsorbed, 
separate on a 4 ft. Molecular Sieve 
5A column. Using a silica gel column, 
carbon dioxide is separated, but hy- 
drogen, oxygen, nitrogen and carbon 
monoxide emerge as a single peak. 
To separate these gases in one run, 
workers have utilized two columns 
(a) in parallel with a single detector’; 
(b) in series with two detectors? ®; 
(c) in series with a switching valve’; 
and a single column with tempera- 
ture programming‘, 





Using linear programmed temper- 
ature gas chromatography, hydrogen, 
oxygen, nitrogen, methane, ethane, 
carbon dioxide, and ethylene sepa- 
rate, as shown in the chromatogram, 
on a single 4 ft. Molecular Sieve 5A 


LINEAR PROGRAMMED ‘HIGH’ TEMPERATURE 00 5 side A ee 
ilar analyses and found reproduci- 
GAS CHROMATOGRAPH.- MODEL 500 bility to be better than ++ 2% rela. 


tive for hydrogen, oxygen, nitrogen, 
carbon monoxide and methane and 
gree ; better than + 5% relative for carbon 
ndependent operation ak if ° : 
to 500° C—column, detee- | dioxide. The programming technique 
or od Seo eae also separates nitric oxide and nitrous 
inear heating rates. ° ° 4.8 
Circulating air oven oxide in the presence of other gases*: 
for columns to 50 ft. i . 3,5 
poly en ~ kg Re dL and light hydrocarbon gases*)5, 
6 min.-change column and 


recsteblich Hassllne, Work in our laboratory has shown 
that gas-solid chromatography and 
temperature programming is adapt- 


“on a” Tivr 
’ 
oe ee ° 





—— able to the permanent and light hy- 
, drocarbon gases, fluorocarbon gases, 
NUMBER 3 OF ASERIES | | CHROMATOGRAM OF GAS-SOiID MIXTURE =| : rare gaseé. tnd caer “Gisleaaee 
’ ‘ : nent mixtures. 
a & 4 i 
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(7.) *Martin, A. J., Bennett, C. E., and Mar- 
tinez, F. W., Jr., ‘‘Linear Programmed 
S Temperature Gas Chromatography’’, present- 
ed at the ISA 2nd Biannual International 
S Gas Chromatography ae, Michigan 
FaM State University, June 195¢ 
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1202 ARNOLD AVE., N.C.C, AIR BASE 
NEW CASTLE, DEL. PHONE EA 8-6606 
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The Cooke M15 ...a laboratory microscope with superior 








optical performance. Its clean design and precision construction 
offer unequalled convenience, versatility and durability. 
Manufactured at York in England... 
specifications on all models available on request . . . 


Model MI5BY, illustrated above, 30X to 1000X, F. O. B. Boston, $429. 


COOKE TROUGHTON e& SIMMS, IncORPORATED 


91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO 














& 
VIBRATING 





REED 


ELECTROMETERS 





Outstanding instruments for precise, 
reliable measurement of extremely 
small charges, currents and voltages. 


Several models are available to serve 
a variety of applications including 
radioisotope assays, ion current 
measurements, pH determinations, 
and solid-state studies. 





For details regarding the various 
applications, specifications and 
accessories for all Cary Electrometers, 

ask for Data File E 19-110 
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MODEL 31 


Detects currents to 10°!? ampere. Provided 
with ten ranges, separate input-preampli- 
fier unit. 





MODEL 32 


Designed specially for radioisotope studies. 
Single-unit design, provided with four 


ranges, 







MODEL 36 


Offers exceptional response, 
DC to 10 eps, sensitivity 
and stability for small 
currents to 10° ampere 
originating in a high 
impedance source, 





APPLIED PHYSICS CORPORATION 
2724 South Peck Road, Monrovia, California 
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PRODUCT NEWS 


FROM FISHER SCIENTIFIC 


Serfass Gas Analyzer 


measures gases in metals 
quickly, easily, exactly 


It takes only 5 to 8 minutes to measure the hydrogen in 
steel, titanium, uranium or other metals, using the vac- 
uum fusion furnace on the Serfass Gas Analyzer. Oxygen 
and nitrogen determinations take only a few minutes 
more, with the auxiliary Oxygen Analyzer unit. 

You have this speed because the Serfass Analyzer iso- 
lates and measures hydrogen specifically, with a unique 
palladium “‘filter” . . . not as water or total evolved gas. 
It can determine 0.1 part per million or 2000 ppm with 
equal ease, and with a routine accuracy of better than 
+0.2 ppm. 

This one apparatus can be used both for vacuum fu- 
sion—with metals like steel, titanium or tungsten—or 
for hot extraction of gases in low-melting metals like 
manganese. You can use tin or platinum fusion baths 
and other special techniques developed in metallurgi- 
cal labs. 

For a 16-page booklet describing the Serfass Gas 
Analyzer in detail, write to: F128 


139 Fisher Building, Pittsburgh 19, Pennsylvania 








SERFASS GAS ANALYZER SIMPLIFIED FLOW DIAGRA 
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FISHER 
SCIENTIFIC 


World’s Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicals 
Boston « Chicago « Ft. Worth « Houston « New 


York * Odessa « Philadelphia ¢ Pittsburgh 
St. Louis « Washington « Montreal + Toronto 








The Vanguard 
Model 1000 VOLUMATIC 


Fraction Collector 


The Vanguard VOLUMATIC is a completely transis- 
torized self-contained unit employing an advanced 
technique for volumetric collection of chromatographic 
separations. Hold-up and mixing in volumetrically 
controlled separations are virtually eliminated when 
fractionation is performed with the Vanguard VOL- 
UMATIC. Using a unique principle of repetitive cuts 
for a single separation, in conjunction with a photo- 
electric sensing device, the VOLUMATIC will collect 
from one to ten times the siphon volume in each test 
tube. The operator merely dials the number of times 
he wishes the siphon to fill and discharge before ad- 
vancing to the next test tube. Employing this technique 
for collection of 5 X siphon volume for example, only 
the hold-up present from the last one-fifth of the first 
fraction is mixed with the first one-fifth of the second 
fraction, an 80% reduction in mixing. 


Transistorization of all components assures absolute 
reliability of operation and allows continuous cold- 
room operation without modification. 


The cast aluminum instrument cabinet affords the 


P.O. Box 244 
La Grange, Illinois 
Fleetwood 4-5656 
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strength and rigidity needed for large columns and 
ancillary equipment, yet the entire unit weighs less 
than 50 Ibs. Positive indexing of the stainless steel dis- 
pensing head to succeeding inner rows is achieved 
through mechanical gating which assures continued 
reliability. Compact size (25 in. wide x 30 in. long x 
6 in. high) promotes maximum utilization of valu- 
able laboratory and cold-room space. Heavy gauge, 
large capacity aluminum turntable (245 samples in 
13mm. or 15mm. size) is supplied with handle and 
base-mounted rubber feet for easy removal and use 
as test tube tray. 


Interchangeable turntables for 13mm., 15mm. and 
18mm. test tubes are offered as standard accessories. 
To meet varying requirements a complete selection of 
siphons is also available. To increase the versatility of 
the Vanguard VOLUMATIC, transistorized time and 
drop counting plug-in units are also available. 


Cemplete unit including siphon and turntable of 
choice with 4 ft. column support rod priced at $695.00, 
F.O.B. LaGrange, Illinois. 


INSTRUMENT COMPANY 
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WATER STILLS 
Capacities from 34 to 500 gal. /hr. 
Steam, Electric or Gas Heat. 





STERILIZERS 
Pressure Steam, Gas-Steam, 
and Gas. Chambers 16” x 16” x 24” 
to 60” x 66”x 120”. 






1 8€ O35 7035300) F OL E3CO7-UF 
EQUIPMENT ::: 


and you have to talk 
‘BIOGEN ° continuous culture apparatus to American Sterilizer! 


For batch or continuous culture of pure @ Here at Amsco, sterilization is still of prime 
microorganisms in controlled conditions. concern. However, to parallel the great strides of 
modern biological technology, we've developed a 
number of highly specialized microbiological 
devices—all designed to do their job better with 
less personnel time and attention and at a cost 
well within practical limits. 


DRY BOX : : : 

Flexible film chamber. If you’ve a problem in this area, a letter to our 
Efficient, economical, Scientific and Industrial Department may lead 
easy to work with. to its economical resolution. 


SCIENTIFIC AND INDUSTRIAL DEPARTMENT 


STERILIZER 


ERTEPENNSYLVANIA 


FREEZE DRY APPARATUS 
Laboratory, pilot plant and 
production models. Used for the 
preservation and concentration World's largest designer and manufacturer of Sterilizers, 


of labile substances. \) Operating Tables, Lights and related biological equipment 
Soe ela , a» 


2 oS ey ee 
Sey * i to 
: ed } 








GERM FREE LIFE “APPARATUS. 





Complete service, including ~ 
flexible operating, ‘ 
rearing and transfer chamber. ai 
. : wit = 
i. Sapa ee 
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HITACHI 


HS-6 


Permanent magnet-lens system 
20 AU resolution. 

Suitable for medical purposes 
Easy operation 


, HU-11 


Complete HITACHI Electron Microscope 
For All Scientific Institutes And Laboratories 


Direct Magnification: 250,000 Times 
Resolving Power: 8 ~10 AU 


@ Accelerating Voltage: 100,75 and 50KV @ Resolving Power: 8~10AU 
@ Optical System: 3-stage magnetic lens @ Minimum Area of Selected Field: 


system, 4 turret projection lenses, inter- @ Accessories: Specimen heating and cool- 


changeable during operation. ing devices, X-ray microscope unit, holder 
@ Magnification: (Electronic) 400~250,000X for diffraction, etc, 


Vu 


“HITACHI, Ltd. has now developed the new model HU-II, a unit featuring extremely high resolving 
power and being able to attach many kinds of accessories”. 


Erb & Gray Scientific, Inc. _ ito. Ltd. 


854, S. Figueroa St., Los Angeles, California 





Toryo Japan 
Cable Address: ‘'HITACHY' TOKYO 
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ALGO’ 








FOR THE BENDIX G-15 COMPUTER 


Speeds and Simplifies Problem Solving 


ALGO extends the problem-solving horizon of every engineer, focusing the speed and 
precision of the Bendix G-15 computer on any algebraically stated problem. @ A true 
mathematical equation solver, ALGO permits any engineer or scientist to program the 
computer in universal mathematical language. No previous knowledge of computers or 
programming is needed. input/output, computation and data handling are all automatically 
controlled by the G-15 computer. @ Compare the number of steps in the ALGO program 
illustrated below with the number required to solve the same problem on a slide rule, desk 
calculator or any other computing system. You will see the time and cost-saving significance 
of this new Bendix G-15 automatic programming aid. @ Specifically designed to take ad- 
vantage of the computing power and flexibility of the proven G-15, ALGO is the newest 
addition to an extensive library of Bendix automatic programming systems. See how the 
low-cost Bendix G-15 and ALGO combine to broaden application boundaries. Learn how 
this powerful team can save you valuable time...and greatly simplify problem solving. 
* AN ALGEBRAIC COMPILER BASED ON INTERNATIONAL ALGOL 
E 
re V R? + (6.2832 FL — 1/6. 2832 FC) 


(For values of RF & L as specified. For values of E ranging from 100 to 300 ncrements 
, 


mi 
of 50. For values of C ranging from .00002 to .000021 in increments of .0000001 





PROBLEM: 

















COMPLETE ALGO BEGIN © 
PROGRAM: R 10 © 
F 60 © 
L o2 © 
FOR E 100(50)300 BEGIN © 
FOR C 000002(00000001).0000021 BEGIN © 
| E/SQRT(R Tf 2 + (602832 * F *L (1/(602832 = F = C))) fT 2) © 
PRINT (FL) E© 
PRINT (FL) Cc 
| 


© 
PRINT (FL) © 


Write on your letterhead for the self-teaching ALGO manual. 


Bendix Computer Division 


DEPT. AO-23 LOS ANGELES 45, CALIFORNIA 








COBALT 60 


SERVICE and SOURCE RANGE 


ee 


/ 





Another 17,000 curies 
of AECL cobalt 60 


for petroleum research. 





A “Weldcaps” Cobalt 60 source supplied 
by AECL, in the hot cell at SINCLAIR 
RESEARCH LABORATORIES INC., Harvey, 
Illinois. 


For your Gamma Irradiation requirements 


choose A.E.€.L. COBALT 60 


Can be supplied in kilocurie Cobalt 60 is 
quantities. e@ Penetrating — (excellent uniformity of 
Versatile PELLET and SLUG om 


forms enable you to choose any @ Reliable — (no complicated electrical 


source configuration you desire. 


AECL’s highly acclaimed “Weldcaps” 
(stainless steel, welded capsules) 
are available in a wide range of 
standard sizes. Special sizes can be 
made up as required. 


equipment to break down at critica 
times), G 


@ Constant — (calibrate once, then forget, 


about it), 


@ Simple — (no induced activity in irra- 
diated materials; Monochromatic 
radiation). 


IRRADIATOR DESIGN and FABRICATION SERVICE 


Take advantage of AECL’s years of experi- 
ence and knowhow for assistance regarding 
any aspect of your research or production 
irradiator requirements. 


For further information, please write to — 


ATOMIC ENERGY OF CANADA LIMITED 


Commercial Products Division « P.O. Box 93 « Ottawa « Canada 
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Here is the Coleman philosophy, ex- 
pressed in pH meters... utmost accu- 
racy with simplest operation. Test 
these instruments yourself. See how Cole- 
man has simplified the intricate art of 
precise pH measurement. Ask for a dem- 
onstration. 

Coleman Companion - . . for pre- 
cision with versatility. pH or milli- 
volt measurements. 3 simple controls— 
no push buttons. Accurate to 0.05 pH. 
Manual or automatic temperature com- 


Companion—Bulletin SB-267 


COLEMAN INSTRUMENTS, 
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DOUBLE VALUE pH meters... 


Utmost accuracy- 


COLEMAN 


easiest operation 


pensation. Recorder output. Sample 
sizes down to 3.5 ml. Uses Coleman or 
alien electrodes. Range 0-14 pH and 
0-1400 mv. Line operated. Price 
$300.00. 

Coleman Metrion . . . for fast, eco- 
nomical pH measurement. Contin- 


uous accuracy at any pH... big, over- 
lapping scales; full 0-14 pH range. Wide 
range of sample volumes. . . uses Cole- 
man or alien electrodes . . . ideal for 


titrations— unmatched precision at $139. 


e Metrion—Bulletin SB-257 


1 Ronan) ©. @''FOROe on @ fe eB eee E- 
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One of a series 


Catching the Drift of Gyro Bearings 


The fantastic accuracies needed by inertial guidance systems for space 
flight depend on the suppression of gyro drift, the tendency of a gyro 
to precess from minutely occurring internal torques. Particularly 
puzzling has been the problem of “jogs,” or sudden axial shifts, within 
gyro spin-axis bearings. Shifts of but one ten-millionth of an inch can 
cause serious steering error. 


Specialists at the GM Research Laboratories have found that the real key 
to drift lies in the thickness and distribution patterns of bearing 
lubricating films. Only a tenth of a milligram of oil — equivalent in - 
volume to less than two-thousandths of a drop of water — is required in 
a gyro bearing, but even this amount unevenly distributed may cause jogs 


Conducting unique studies of single bearings apart from rotor 
assemblies, GM Researchers use a hydrostatic spindle and special 
instrumentation to take film-thickness measurements they compare 
with hydrodynamic theory. Jogs, due to excess oil supply, have been 
analyzed in relation to surface oil transfer and separator feed control, 


ball spin orientation, displacement, and differential heating and 
ball wander. 


This experimental and analytical approach is achieving progress toward 
jog-free, stably distributed, and suitably thick oil films required in 
high-precision bearings. It is a further example of the critical and 


advanced research General Motors carries out in seeking “more and better 
things for more people.” 


General Motors Research Laboratories 
Warren, Michigan 


The fluoresced streaks show the disturbed “wake” 
of the lubricating film during bearing operation. The 
active part of the film, too thin to fluoresce visibly, 
averages ten-millionths of an inch in thickness, 
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KIMAX 


[EVAL 








25270 


Here are the advantages: 


DURABILITY—heavy uniform walls; heavy beaded 
finish; superior chemical and thermal-shock 
resistance. 


COMPLETENESS — wide range of shapes; capaci- 
ties from 100 to 12,000 mi. 


INTERCHANGEABILITY—through standard taper 
joints; ball and socket joints; short ring necks 
which take standard stopper sizes. 


INTERWORKABILITY—Attention Glassblowers ... 
flasks can be seated to your present hard glass 
items . . . coefficient of expansion is the same. 


ECONOMY — assortable with other Kimble items 
for maximum discounts offered by your iabora- 
tory supply dealer. 


Comprehensive Kimble catalog supplement SP-64 fea- 
tures new flasks and other items; supersedes price list 
SP-23; and combines catalog supplements SP-51, SP-57, 
SP-60 and SP-63. ~ 





KIMBLE LABORATORY GLASSWARE 
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ANOTHER EXAMPLE OF THE EXPANDING KIMBLE LINE... 





FLASKS 










a 


1 
| 
| 
| 
| 


Kimble Glass Company, 
Toledo, Ohio, Box §-11 


Please send me my FREE copy of Catalog 
Supplement SP-64 


Name 





Company. 





Addre 





City 





Zone State 





_- cpap qudeaecneeatea team atta 
Reape 


eee es ae ae i ee 


Owens-ILuiInoIs 


GENERAL OFFICES « TOLEDO 1, OHIO 


1357 








| Here’s everything you need to demonstrate 


Now you can teach the principles of polarized 
light the most effective way—by demonstration— 
with equipment that meets the requirements of 
C.C.S.S.O, Purchase Guide Nos. 3265, 3270. 

Vivid, colorful demonstration that quickens 
student interest, speeds understanding. The Pio- 
neer Advanced Demonstrator (above) equips 
your class with 10 polarizers, 12 additional demon- 
stration accessories and a text, “The Polarization 
of Light” ... complete equipment and instructions 
for classroom demonstrations and individual ex- 
periments. Ask for Pioneer Advanced Demonstra- 
tor No. 61-2, only $29.50. 

p» For use by small groups or individual students, 
Pioneer offers a basic set consisting 
of 2 polarizers; samples of mica, 
benzoic acid, and calcite; 
plus a step-by-step in- 
struction sheet. Pioneer 
Basic Demon- 
strator No. 


61-1, $4.95. 
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POLARIZATION OF LIGHT by Pro- 
fessor Hollis N. Todd, Rochester 
Institute of Technology, re- 
views the major theories of 
light with emphasis on polar- 
ization. Included with the Advanced and Table 
Top Demonstrators, it outlines many demonstra- 
tions and experiments that can be performed with 
both the Advanced and Basic Demonstrators, 
Catalog No. 61-10, $1.00. 


PIONEER also offers Table Top Demonstrators, for 
large classes and lecture halls; a self-contained Ver- 
tical Polariscope; plus the widest assortment of 
polarizing materials. Whatever your needs in 
polarizing equipment, look with confidence to 
Pioneer. WRITE for Catalog 61-11. 














SCIENTIFIC CORPORATION 


Subsidiary of Bausch & Lomb 
ROCHESTER 2, N. Y. 
Plastic Lenses, Polariscopes, Demonstrators 
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NOW YOU CAN SEE SIMULATED 
MOLECULAR ACTION OF GASES 


Cenco has developed a new device designed to dem- 
onstrate the most fundamental principles of gas mechanics. 
Quantitative results as well as visualization are obtained. 
The Cenco Kinetic Theory Apparatus is an excellent in- 
structional device used for studies and experiments in con- 
nection with Boyle’s Law, Van der Waals’ Corrections and 
Avogadro’s Law. 

As in a real gas, the test gas in the Kinetic Theory 
Apparatus is composed of molecules; however, these ‘‘mol- 
ecules” are plastic balls of 14” diameter. The concentration 
of ‘“‘molecules” may be varied by the quantity used. Move- 
ment is obtained by a motor-driven impeller disk. The 
Cenco Kinetic Theory Apparatus is adapted from a model 
developed by Prof. Harry M. Meiners of Rensselaer Poly- 
technic Institute. 

This is another example of new ideas from Cenco 
for teaching fundamentals in physics. 































New Cenco Kinetic Theory 
Apparatus gives dramatic 
visual demonstration of mo- 
lecular action of gases. For 
details, write for Booklet 312. 


No. 77722 $295.00 








CENTRAL SCIENTIFIC COMPANY 


A Subsidiary of Cenco Instruments Corporation 


1718-M Irving Pk. Rd. = Chicago 13, Illinois 
Branches and Warehouses — Mountainside, N. J. 
Somerville, Mass. « Birmingham « Santa Clara « Los Angeles 
Tulsa « Houston « Toronto « Montreal « Vancouver e Ottawa 








GET YOUR ADVANCE COPY 


of the General Program of the 
AAAS New York Meeting 
by first class mail — early in December 


The General Program of the 127th Meeting of the AAAS in New York, 26-31 December 


1960, will be available to you, at cost, within the first week in December—whether you can attend 
the Meeting or not. 


Program Content 








1. The two-session AAAS General Symposium, “Moving 
Frontiers of Science V’—Speakers: Edward Anders, 
H. W. Magoun, George Wald, and H. H. Goldstine; 
Thomas Park, presiding. 


no 


. The “Challenge to Science” evening with Sir Charles P. 
Snow, Theodore M. Hesburgh, and W. O. Baker; War- 
ren Weaver, presiding. 


3. On “AAAS Day,” the three broad, interdisciplinary sym- 
posia—Plasma: Fourth State of Matter; Life under Ex- 
treme Conditions; and Urban Renewal and Develop- 
ment, arranged by AAAS Sections jointly. 


4. The Special Sessions: AAAS Presidential Address and 
Reception; Joint Address of Sigma Xi and Phi Beta 
Kappa by Polykarp Kusch; the Tau Beta Pi Address; 
National Geographic Society Illustrated Lecture; and the 
first George Sarton Memorial Address by René Dubos. 


5. The programs of all 18 AAAS Sections (specialized sym- 
posia and contributed papers) . 


6. The programs of the national meetings of the American 
Astronomical Society, American Nature Study Society, 
American Society of Zoologists, History of Science So- 
ciety, National Association of Biology Teachers, Scientific 
Research Society of America, Sigma Delta Epsilon, So- 
ciety for General Systems Research, Society for the Study 
of Evolution, Society for the History of Technology, 


Society of Systematic Zoology, and the Society of the 
Sigma Xi. 

7. The multi-sessioned special programs of the American 
Association of Clinical Chemists, American Astronauti- 
cal Society, American Geophysical Union, American 
Physiological Society, American Psychiatric Association, 
American Society of Criminology, Association of Ameri- 
can Geographers, Ecological Society of America, Myco- 
logical Society of America, National Science Teachers 
Association, New York Academy of Sciences—and still 
others, a total of some 90 participating organizations. 

8. The four-session program of the Conference on Scien- 
tific Communication: The Sciences in Communist 
China, cosponsored by the AAAS, NSF, and ten so- 
cieties. 

9. The sessions of the Academy Conference, the Confer- 
ence on Scientific Manpower, and the conference of 
the American Council on Women in Science. 

10. The sessions of the AAAS Cooperative Committee on 
the Teaching of Science and Mathematics, and of the 
AAAS Committee on Science in the Promotion of Hu- 
man Welfare. 

11. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

12. Exhibitors in the 1960 Annual Exposition of Science 
and Industry—103 booths—and descriptions of their ex- 
hibits. 


Advance Registration 


Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; (2 


You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; (3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program. 


la. 1) Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and 
all privileges of the Meeting (50¢ is for first-class postage and handling) . 


Ib. 1 Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the 


Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.) 
(check la or Ib) 


2, FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) (First) (Initial) 

3. ACADEMIC, PROFESSIONAL, OR 

EEA en O ene ARS PRUMEDING 0229, Sal CURA es 4 G5) 6 wo 0.0 ocd Wibcee ol CRP d BRS LIRA USI rel Rarengicta ts! G14 a bs we RI 
So RE re ra SS eee ee 

_., (For receipt of General Program) 

Ot Se Cages ANS "1 | See he ee LONE 6255 STA: 02055 isa ie Sed Soa Aan Nee Retere © ia 8 Rietet aecereetuas 
Dy: MYA GMA RRR cng oc coco. 00 15 ene She Wahe e Ara hw GO CRNA EAS RALa ors ced edison louie bean yc pane enc taba a cepa eran 
GS DR EMME IRS: 55. oicli's his a ec eek ee es, ew dnd op TET Os wale HARTER CAR arene ce aetna 

(May be added later, after arrival) 


Please mail this Coupon and your check or money order for the total amount to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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BLENDING PROBLEM? 





THE IMPROVED* GALLON-SIZE WARING BLENDOR® DOES HUNDREDS 
OF MIXING, GRINDING, AND BLENDING JOBS IN SECONDS 


IS YOUR BLENDING CATEGORY HERE? 


BLENDING QUICK DRYING INKS — Ink detergents to reduce ink clogging in 
fountain pens 

CEMENT — Waterproof cement testing — mildew repellent concrete 
CERAMICS — Kaolin & clay slurries 

COATINGS — For black & white & Kodachrome films — TV tube screen 
coatings — iron oxide mixes for recording tape — adhesive compounds for 
cellophane-type tape — emulsions for duplicating machines 

COSMETICS — Shampoos—nail polish—deodorants—powder & hand cream 
blending—hair dyes—aerosol spray net and bomb type shaving lather 
ELECTRONICS — Cathode ray tube emulsified coatings 

FERTILIZER — All types both liquid & dry—seed research—hybrid plants, 
seeds, cross-pollinating of flowers—crab grass killer development 

FOOD PROCESSING — Relishes—herb & condiment blending—dressings— 
dog food balanced diet research 

GENERAL LABORATORY USE —For experimental dispersions, emulsions, 
polymers, slurry & solutions 

HOMOGENIZING TEMPLATE EMULSIONS — For use on sheet aluminum & 
Stainless steel 

INSECTICIDES — Insect repellents & killers of all types 

INSULATION — Rock wool-fiber glass & asbestos — glass beads ground to 
the consistency of granulated sugar 


PAINT — Color sampling — water-base paints & enamels — rubber-base 
waterproof paints 





*Specifications: Model Number: CB-4; Mixing Capacity: One full gallon; Rev- 
olutions per minute: (free running) low 14,000, medium 17,000, high 
19,000; Motor: 115 volts—60 cycles—single phase—AC only—15 amps; 
Switch settings: Off, Low, Medium, High; Container: Stainless steel with 
stainless steel blades and handle — two-piece clamp-on splash cover with 
sealing gasket and stainless steel cover for sampling and adding ingredi- 
ents; Cord: 7 feet — 14 gauge, three conductor ground cord with strain 
relief bushing in base; Overall height: 23 inches; Weight: 36 lbs. net, 
shipping weight 40 lbs. UL and CSA approved. 
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PAPER — Waste paper evaluation—pulping wood fiber—coatings for spe- 
cial purpose papers 

PETROLEUM — High octane fuel & fuel additives — waterproof chassis 
grease — detergent motor oils 


PLASTICS — Pilot runs of experimental mixes—color testing—powder & 
resin blending 


PRINTING INK — Color blending — waterproof inks — engraving fluids 
RUBBER — Latex — sponge — synthetic 


TEXTILES — Dispersions of cotton & wool for strength tests — synthetic 
textiles — Nylon — Orlon — Dacron 


TOBACCO — Aids in the preparation of tobacco for various chemical 
analyses—homogenized “even-burn” tobaccos—various new & experimen- 
tal blends with aromatic & mentholated smoking mixtures 


VINYL — Upholstery bases for color sampling 
NAME YOUR BLENDING PROBLEM — WARING 
ENGINEERS WILL GLADLY HELP YOU SOLVE IT 


WARING PRODUCTS CORPORATION 

















25 West 43rd St., New York 36, N. Y. 

Subsidiary of Dynamics Corporation of America 
ee ae ee eee 
| GENTLEMEN: | 

Send me complete information on the improved CB-4 Gallon-Size 
| Waring Laboratory Blendor. 
NAME. 
| TITLE | 
| COMPANY | 
| ADDRESS. | 
CITY/ZONE. STATE. 
Cen sti <osstissnselfiedibih-siieal: ett ane asian apace aaa: cami stniens einans comme 














A prominent part of Grumman's Fluid Mechanics Re- 
search Laboratory is the hypersonic shock tunnel and 
shock tube. Through the use of the tunnel our research 
engineers are able to study the characteristics of aero- 
dynamic flows at speeds higher than Mach 20 with 
stagnation enthalpies approaching 20,000 Btu/Ib. How- 
ever, realization of the full research potential of the 
shock tunnel is dependent upon the generation of a 
strong shock wave—and this is where the exploding wire 
comes in. 

Gas dynamics specialists, conducting shock tunnel 
studies and experiments related to flight at extreme 
velocities and altitudes, utilize a crimped exploding wire 
for controlled ignition of the driving gases. Accurate 


control of temperature and pressure and their rate of 
rise are important to gas dynamics studies. Our theoreti- 
cal studies of high-speed flight problems are supported 
and stimulated by highly advanced experimental devices. 


These include a shock tube and plasma jet in addition to. 


the shock tunnel. Solving varied contemporary aero- 
space science problems involves study of reacting gas 
flow, molecule-surface interaction, and rarefied gas flow 
and has necessitated an extensive series of programs. 

Our new facilities are daily seeing the advent of unique 
programs of study and experimentation. If your interest 
and experience lie in Fluid Mechanics Research or any 
of the below-listed research areas, we would appreciate 
the opportunity to evaluate your qualifications. 


MAGNETOHYDRODYNAMICS, 
PLASMA PHYSICS. 
Theoretical and experimental 
research on such problems as 
hydromagnetic shocks, electro- 
magnetic interaction with hyper- 
sonic flows, and plasma genera- 
tion, acceleration and stability. 
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SOLID STATE, NUCLEAR, 
GENERAL PHYSICS. 

Theoretical and experimental 
research in broad areas of field 
theory, energy conversion, nu- 
clear physics, acoustics, electro- 
magnetic radiation (particularly, 
but not limited to, micro- and 
millimeter waves). 


MATH—PHYSICS—ELEC- 
TRONICS—COMPUTING R&D. 
Basic research and develop- 
ment in areas such as: airborne 
and special purpose computing 
systems, combined analog-digi- 
tal computation, simulation, pro- 
gramming, mathematical and 
numerical techniques. 


Send your resumé to Mr. W. Brown, Dept. GR-91, 


to arrange for a mutually convenient interview. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


PHYSICAL CHEMISTRY— 
Materials R&D. 

Research and advanced develop- 
ment in high temperature reactions, 
coatings, powder metallurgy, refrac- 
tory composite structures, ceramics, 
fatigue and fracture. 

G Chemical Kinetics 

Upper atmosphere chemistry, shock 

layer interactions, free radicals. 





Bethpage, Long Island, N. Y. 
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ROTATING CYLINDER YISCOMETER 


SCIENTIFIC INSTRUMENTS MODEL RV-2 
now — for true intrinsic viscosity at extremely low shear rates... 


Scientific Instruments Model RV-2 is a Couette vis- 
cometer so sensitive, it permits viscosity measure- 
ments to be made at virtually zero shear gradient. The 
extremely low shear rate capability (0.2 sec.-') of this 
precision instrument eliminates the obvious errors in- 
volved in zero gradient extrapolations from high shear 
rate measurements. 


USE IT FOR: molecular weight characterization by in- 
trinsic viscosity; kinetic analysis of enzyme systems; 
analysis of degree of polymerization, etc. 


FEATURES 
* Coaxial rotating cylinders provide even distribution of 
shear rate 


* Operates on principle of electrostatic restoring 
torque, eliminating torsion wire and 
mechanical spring problems 

* Simple, convenient sample changing 

* Rapid, easy selection of shear rates 


* Sample temperature automatically maintained 
within £0.05°C of desired value 


* Cylinder and float made of non-corrosive, 
non-contaminating material 


* Accuracy of viscosity measurement is maintained 
regardless of liquid density 


* Internal standard calibration of restoring voltage 


SPECIFICATIONS: 
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Shear Stress Range.............. 0.002 dyne/cm? to 1.6 dyne/cm? 
Shear Rate Range .......:..... 0.2 sec. -' to 50 sec. -' in 26 steps 
Viscosity Range ............... Up to 800 centipoise at 0.2 sec. -' 
pe nk Serres +0.5% of sample viscosity 
Cylinder Temperature ......... Constant to within 0.05°C of desired 
ae pa: when located in a temperature-controlled (£2°C) room z z 
| 
covceyraarion 9.0078 yo tntrinsie Viscosity 
Viscosity vs. Shear Rate etermination For a 
. png mee Bee esaubiods Uibdiiip nats 
i thetic polymer demonstrates polated to zero concentration 
‘ the effectiveness of this vis- to obtain intrinsic viscosity. 
= cometer in measuring the true hegee A — ety 
: Fs zero shear gradient viscosity. were obtained directly with- 
: It can be seen that there was out extrapolation to zero shear 
v e no ey = yoy pao i a —— a 
zero shear rate because e 
instrument is — of = fects Senined at the tak 
“ec " — enareceme een Saige an noneniform shea rate i 
t EXPERIMENTAL VISCOSITY VS SHEAR RATE ron sa wore Pours plicit in the capillary method. 
y 
; AUTOMATIC RECORDING TITRATOR 
now — PERFORM and RECORD all potentiometric titrations AUTOMATICALLY! 
SCIENTIFIC INSTRUMENTS MODEL AT-2A Here is one single precision instrument that 
; a both performs and records variable and con- 
* Automatic recording pH stat stant pH titrations automatically — and with 
m = ~ ogre rate — an accuracy of +0.02 pH units or +1.2 millivolts. 
5 2 = ps o — oe = — MAIL THIS COUPON FOR MORE INFORMATION... 
Me * Records first and second Pabenaticteahctthnndesralbtatceetnineine 
s, derivative curves aoa E SCIENTIFIC INSTRUMENTS 
* Records pH or EMF variation as oe $-11 j 
function of titrant added i 43-20 34th Street, Long Island City 1, N.Y. | 
k FOR: —Acid-base_ reactions. Please send me specifications and data on: i 
| Oxidation-reduction reactions. [© Mode! RV-2 Rotating Cylinder Viscometer 
Precipitation reactions. 1 C1 Model AT-2A Automatic Recording Titrator 
Complex-ion reactions. | S| 
POLARAD i My application is j 
j i 
aba alata Name. : Title Dept i 
"| SCIENTIFIC INSTRUMENTS | DE OE TNR: i 
A Division of Polarad Electronics Corporation 4 5 Oe  padreta: ars j 
43-20 34th Street, Long Isiand City1, N.Y.“ es RY See et 
, ° : 
\ ©P.E.C. ozs — Zone___State_________ ff 
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CENTRIFUGES 
SERVE YOU BEST! 








SS-1 Superspeed — ‘‘the workhorse 


of the modern bog hal Small & Medium Centrifuges 85-3 Automatic Super- 
5 rotors on one bas: speed 17, - 00 FF 


$S-1 owen) with Con- 
*inuous Flow System 


From the SERVALL Small and Medium Centri- 
fuges that offer five different rotors on one basic 
motor assembly plus a huge variety of tube com- 
binations, to the RC-2, the latest in Refrigerated 
Centrifugation, SERVALL Centrifuges Serve You 
Best. 

The SERVALL SS-1 Superspeed, SS-3 Auto- 
matic Superspeed, SS-4 Enclosed Superspeed and 
RC-2 Automatic Refrigerated Superspeed Cen- 
trifuges, all designed to accept the unique SERV- 
ALL 8 to 2 Tube Direct Sedimentation Continu- 
ous Flow System, lead the field in a functional 
versatility that is determined by one thing: the 
modern researcher's requirements—your require- 
ments. 

Automation, special rotors such as particle 
counting and field-aligning, high centrifugal 
force, safety features, operational reliability and 
simplicity, whichever is your major concern 
SERVALL specifications cover it. 

And remember, in the US. you get direct, 
personal service on all your needs from SERVALL- 
trained representatives. In Canada and elsewhere 
SERVALL Centrifuges and Instruments are avail- 
able from specially appointed distributors. 

For that additional centrifuge, or replacement 
of out-moded or inadequate equipment, do what 
thousands of others do, select a SERVALL, the 
centrifuge that has been proved in operation. 


ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-11GC RC-2 Automatic Refrigerated Centrifuge — 


basic unit includes standard 8 x 50 ml 
Superspeed Rotor — up to 37,000 x G 





Norwalk, Connecticut 
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Model XX! 






Designed and Manufactured by 
E. H. SARGENT & CO. 


sarcent POLAROGRAPHS 


¢ for all Polarographic Applications in Research and Control Analysis 


Model Ill Polarograph—S-29290—Manual, Indicating. 
Recommended for: (1) those routine analyses where only one 
substance is determined and where the curve shape approxi- 
mates a pure form, characteristic of reversible reactions in- 
volving simple -ions in fairly substantial concentrations. In 
such cases, step height may be measured as the difference 
between two points, one on the residual current plateau and 
one on the limiting current plateau ; (2) instructional purposes 
in educational institutions where the 315 mm long, readily 
visible scale and the simplicity of design make the Model III 
Polarograph ideal for teaching and for illustration of the basic 
circuit employed in Polarographs. 

Model Xil Polarograph—S-29301—Photographic Re- 
cording, Indicating, Sargent-Heyrovsky. The least ex- 
pensive of all recording Polarographs, for the occasional user 
of polarographic measurements. 
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Ss AN 4 G E- N : SCIENTIFIC LABORATORY INSTRUMENTS @ APPARATUS © SUPPLIES © CHEMICALS 





Model Xil 





Model XV 


Model XV Polarograph—S-29310—Pen Recording (Pat. 
No. 2,931,964). Recommended: (1) as the fastest, most ver- 
satile and easily learned facility for regular analytical schedules 
requiring both accuracy and speed; (2) for university courses 
in instrumental analysis; (3) for ultra-sensitive trace analysis 
in conjunction with the Sargent Micro Range Extender. 
Model XXI Polarograph—S-29303—Pen Recording, Po- 
tentiometric. Recommended: (1) where there is desirable 
the maximum flexibility in both current and voltage axes to 
permit the expansion and detailed inspection of any portion 
of a step as in research studies or the development of analytical 
methods; (2) for use in extended time studies at constant 
applied voltages, of rates of reaction, respiration studies, etc. 
where a continuous recording of current is advantageous. 
For complete information on these Polarographs and Acces- 
sory Equipment write for Bulletin P. 


®©Trademark Reg. U. S. Pat. Off. 


E.H. SARGENT & CoO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. + DALLAS 35, TEXAS ¢ BIRMINGHAM 4, ALA. « SPRINGFIELD, N.J, 

















Van de Graaff’ § 
NEUTRON SOURCE 
FOR ACTIVATION ANALYSIS 


10°°n/sec from D-T Reaction 


NEUTRON ACTIVATION is becoming of 
increasing importance in quantitative analysis. 
The extreme sensitivity of this method to trace 
amounts, the speed and simplicity with which 
samples can be analyzed, and dependence only 
on simple radiation counting and measuring 
equipment to assure accuracy, makes it suitable 
for microanalysis where chemical methods are 
inadequate or for macroanalysis with produc- 
tion rapidity. 
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NEW BULLETIN AN-4 
—Describes specifications 
and performance in detail. 
Write Technical Sales for 
your copy. 
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THE HIGH VOLTAGE MODEL AN-400 
positive-ion accelerator is the lowest-priced 
source of intense neutrons on the market. 
Operated at 400 kev, its full beam current of 
150 microamperes is effective in producing 
neutrons from a thin tritium target. It is com- 
pact (about 10 square feet of floor area) and 
mobile and is designed for safety, with all 
high voltage fully insulated. Based on the 
proved designs and experience of High Volt- 
age Engineering Corporation in building and 
installing more than 250 particle accelerators. 


IN NUCLEAR ENGINEERING, the Model AN-400 is a useful experi- 
mental apparatus for studies of transient and steady-state effects in 
sub-critical assemblies and for teaching physics and reactor technology. 
May be equipped for pulsed operation or electron outputs if desired. 
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When Boys Will be Buys 


John Hersey’s new novel, The Child Buyer (Knopf), finds no cause 
for universal rejoicing in this country’s growing interest in the nurture 
of high intelligence. A satirical comedy, in which unfolds a bud of 
horror, the novel pushes one aspect of this interest to its ultimate con- 
clusion. A child buyer, Mr. Wissey Jones, comes to a small New 
England town to attempt to purchase for his corporation a ten-year- 
old boy, Barry Rudd, who gives promise of transcendent scientific 
ability. The purchase is to be part of the corporation’s far-sighted 
efforts in behalf of national defense. The story is told in the form of 
testimony before a State Senate committee investigating the purchase, 
and this enables Hersey to get in some licks at the conduct of govern- 
ment hearings. In fact, many facets of present-day America, from TV 
to JD, come under scrutiny, but the focus of the attack is the edu- 
cation, and place in society, we accord the gifted. 

That segment of America which is coming to regard intelligence 
as a national resource is only part of Hersey’s grievance. The novel 
also has its quota of professional educators of the personal-adjustment 
philosophy, and examines what they have to say about Barry. In 
modern educational theory, as in those quotations that occasionally 
serve to fill out The New Yorker’s columns, the straight doctrine is 
often its own satire. Only a punch line is needed. To the educationists, 
Barry Rudd, as a gifted child, falls into the same category as the 
mentally retarded and physically handicapped. He is exceptional, but 
modern theory has it that any child is exceptional who is not centrally 
located on the normal distribution curve. To miss the mark is to miss 
the mark, whether to the right or the left. A few persons, as Hersey’s 
State specialist in deviants points out, are even exceptional twice over, 
like Lord Byron, who was both gifted and clubfooted. 

Although the educationists regard Barry as exceptional, they do 
not believe he should be singled out for special attention. That would 
be undemocratic. His place is in the classroom with other future 
citizens of the same age. Wissey Jones, on the other hand, wants to 
give Barry special treatment, also in the name of democracy—its 
defense. But he does not see Barry as a person either, only as a piece 
of valuable property. And once in the hands of the corporation, Barry 
will be treated as property not only economically but physically as 
well. He will be engineered in such a way, including major surgical 
attention, that his innate abilities will be able to function unhampered 
by doubts or distractions. This kind of special preparation, of course, 
is expensive, but as testimony before the committee brings out, the 
facility where the work is done is classified as an institution of higher 
learning—Hack Sawyer University, named after the company’s presi- 
dent—so that the program is tax-deductible. 

Barry is not at the university yet, however. It is first necessary to 
get the consent of his parents and also of his teachers, a few of whom 
are sufficiently independent to regard the boy as exceptional in the 
old-fashioned sense. But Wissey Jones is something of a genius him- 
self, at least in public relations, in persuading people to accept a point 
of view. For some of the opposition to the scheme, persuasion consists 
simply in presenting attractive but unusable gifts, like a matched set 
of lightweight luggage for a man with no occasion to travel. For others, 
making the reward fit the crime is more complex, and requires a little 
experimentation. Barry’s consent also proves necessary, and the final 
note of horror hinges on Jones’ efforts to get it. The book is funy, it 
is grim. It is a kind of antidote to that poison in our thinking which 
treats scientific activity—and persons—as components in a system 
geared to larger ends.—J.T. 
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Since its introduction six years ago, the 
Tri-Carb® Liquid Scintillation Counting 
Method has become the leading method for 
the radioassay of samples containing Tritium, 
Carbon-14, Sulfur-35 and other alpha- and 
beta-emitters. More samples of Tritium and 
Carbon-14 are now being counted in the 
Tri-Carb Spectrometer than in any other 
instrument. Look around—with hundreds of 
installations throughout the world, there is 
a Tri-Carb Spectrometer near you. 

The Tri-Carb Method has been developing 
continually—both by new sample preparation 
techniques and by improvements in instru- 
mentation. And now the latest advance is 
transistorization. 

Greater reliability is one of the principal 
advantages gained by transistorizing the Tri- 
Carb Spectrometer. Both size and weight 
of the electronics have been reduced. Power 
consumption is appreciably lower and much 
cooler operation is achieved. Line voltage 
regulation and over-all stability have been 
improved significantly by the transition to 
solid state electronics. 

In gaining these advantages no compromise 
has been made in operating performance. 
Specific figures showing the excellent count- 
ing efficiencies with low backgrounds that are 
obtainable under various conditions and with 
many types of samples are reported in the 
literature by numerous Tri-Carb users. Simi- 
lar performance is routinely achieved with 
the new transistorized design. 

Other new developments are broadening 
the scope of liquid scintillation counting. 
Improved sample preparation techniques 
now make this the method of choice for assay- 
ing almost every type of sample material— 
proteins, carbon dioxide, tissue, lipids, 
tritiated water, completely insoluble materi- 
als, etc. Special accessory devices have been 
designed to adapt all Tri-Carb Spectrometers, 
old and new, to continuous liquid flow moni- 
toring in applications such as column chro- 
matography, amino acid analysis, and tracer 
or safety studies in plant or field streams. 
Other new Packard accessory instruments are 
also available for adapting all Tri-Carb Spec- 
trometers for radioassay of the effluent from 
gas chromatographs by both continuous flow 
and fraction collection methods. 

Transistorized Tri-Carb Spectrometers are 
available now—and at no increase in price 
over the older models. They are in production 
and we can make prompt delivery. To receive 
complete information on new transistorized 
Tri-Carb Spectrometers and new accessory 
equipment as well as general information on 
current sample prejaration techniques, write 
or telephone. 


PHILADELPHIA 
ZURICH, SWITZ. 
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CURRENT PROBLEMS IN RESEARCH 





Desert Geomorphology in 


the Arabian Peninsula 


Distinctive land forms provide new clues to the 
Pleistocene and Recent history of a desert region. 


Discovery that natural resources of 
oil and minerals abound in desert re- 
gions is the reason for the recent pene- 
tration of the great deserts; it has re- 
sulted in learning how to cope with the 
problems of living and working in an 
arid environment. Exploration in gen- 
eral has accelerated rapidly since World 
War II, and in the case of the deserts, 
modern explorers have discarded the 
ancient modes of living and moving 
through these regions. The camel has 
been supplanted by the motor car, the 
powerful tractor truck, and the air- 
plane; the simple wool tent has been 
displaced by air-conditioned trailers 
and portable living quarters. Water 
supply for exploration has been taken 
out of the realm of the chance finding 
of isolated water holes and placed on a 
dependable basis with the aid of hydro- 
geology, drilling, and pumping equip- 
ment. Mapping by the _ traditional 
methods has been reinforced by aerial 
photographic coverage and geodetic 
controls. Photogeology has become an 
important tool for the field geologist, 
enabling him to check and identify the 
geology of critical areas on the ground 
and to carry out mapping operations 
in greater detail and with pin-point 
thoroughness. 





The author is a senior geologist with the 
a American Oil Company, Dhahran, -Saudi 
tabia, 


11 NOVEMBER 1960 


Donald August Holm 


In early stages of exploration in 
Arabia, two- or three-man _ surface 
geology field parties moved through the 
country with Badawin guides, but as 
exploration advanced, other methods 
were utilized. The shift from the small 
surface geological party to the large 
structure-drilling group meant a sub- 
stantial increase in the logistics prob- 
lem. Transportation of drilling units 
and their accompanying camping equip- 
ment across great distances of difficult 
terrain required knowledge of the sur- 
face of the area penetrated. Today, as 
drilling and geophysical crews carry 
out their programs in the Rub‘ al 
Khali (one of the largest sand deserts 
in the world), they are drawing on the 
knowledge gained by their predecessors 
during the last 27 years. In addition, 
their problems can be simplified by 
systematic studies of terrain and traffic- 
ability preceding their entry into the 
unknown parts of the Rub‘ al Khali. 
The earlier approach to the problems 
of logistics, with the ever-present need 
to get to the next location, was the 
necessarily pragmatic approach of trial 
and error. 

In the pragmatic process one learns 
something of sand dunes in the course 
of getting trucks stuck in the sand, and 
something of the saline flats on the 
Persian Gulf coastal plains, where such 
flats can engulf the unwary driver and 
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his truck without warning. Hard experi- 
ence with soft sands and sabkhah’s 
(saline flats on coastal plains) taught 
field men to recognize the danger of 
these invitingly smooth sand plains and 
to avoid them for more passable ter- 
rains. 

In general, though reports assessing 
oil potentials leave little room for geo- 
morphic description, over the years, in 
the moving back and forth across the 
sand and rock areas of the peninsula, 
the details of land forms have come to 
fit together and the broader questions of 
origin have gradually emerged. 

In the present stage of accumulated 
information, many of the geomorphic 
problems in the Arabian peninsula pre- 
sent more questions than answers: What 
factors contribute to the emplacement 
of large sandy deserts? What causes the 
great variety in sand-dune shapes? What 
factors control the size of dunes? Can 
the movement of sand be controlled 
by applying knowledge of the natural 
behavior and characteristics of the 
moving sand itself? What causes broad 
gravel plains in Arabia? How old is the 
Persian Gulf and what features are 
identified that are pertinent to its geo- 
morphic history? How do sabkhah’s 
form? Did the main wadi systems that 
dissect the steppes of the Najd once 
flow westward instead of toward the 
east? 

These and other questions constantly 
badger the field men as they move 
across the surface of the peninsula, 
aware of the details but without time to 
integrate them into a whole. Let us 
consider some of the facts that have 
been observed in connection with these 
problems. 


The Emplacement of 
Large Sandy Deserts 


At least one-fourth to one-third of 
the land area of arid regions is covered 
with sand. The Arabian peninsula, with 
a total area estimated at 1,060,000 
square miles, has sand cover on at least 
300,000 square miles. The Rub‘ al Khali 
alone has an area of 230,000 square 
miles. The interior nafud’s (1) and the 
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Dahna make up most of the rest (see 
Fig. 1). Why do these nafud’s accumu- 
late where they do? 

Aeolian processes are active today 
and probably were active during times 
following glacial maxima in the Pleis- 
tocene. There may have been alterna- 
tions of dry and moist climates. In sup- 
port of this assumption, the discovery 
of the remains of Hippopotamus (2) 
and water buffalo in deposits underly- 
ing sand dunes in the southwestern Rub‘ 
al Khali indicates that there was a moist 
climate preceding deposition of the sand 
dunes. Whether this was a Pleistocene 
or an earlier climate is at the moment 
not known. Observation of dune pat- 
terns in two widely separated areas 
suggests that at least two dune cycles 
have been in operation: (i) in the 
western Rub‘ al Khali south of Wadi 
Dawasir, and (ii) in the north central 
Dahna, north of Rumah. 

Where do these large sandy deserts 
occur? In the Arabian peninsula they 
are found in areas of low relief, fre- 
quently in long, narrow, low plains 
bounded by scarps and dip slopes (in 
the Najd) or in broad basins of low re- 
lief like the Great Nafud and the Rub‘ 
al Khali (3, 4). Why does sand accumu- 
late on plains? Probably gravity has as 
much to do with it as the wind. Dunes, 
as a rule, do not form on elevated land- 
scapes, because of a principle, stated 
by Bagnold (5, p. 201), that “the rate 
of removal or deposition per unit area 
at any point on the surface is propor- 
tional to the tangent of the angle of 
inclination of the surface at that point.” 
This is true whether the slope is on a 
dune or a hillside. An increase in angle 
of slope increases the wind velocity and 
the capacity of the air to carry sand. A 
decrease in angle of slope causes a drop 
in velocity so that sand is deposited. 
Sand is carried upslope over mountains 
and through passes and deposited on 
the slopes below. As long as the tangent 
of the angle of slope is negative, there 
must be deposition. Thus, sand is more 
easily deposited on descending slopes 
and low places than on uplands. 

The sources of sand for the nafud’s 
and Rub‘ al Khali have been, and still 
are, numerous. The primary sources are 
crystalline rocks exposed in the uplands 
of the peninsula. From them, wadis 
carry alluvium to flood plains and deltas 
in the lowlands, where aeolian proc- 
esses winnow out the sand and trans- 
port it. Strand lines of lakes and the 
sea are other potential primary sources 
of sand. Secondary sources are outcrops 
of sandstones upwind from durz iieids 
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and gravel plains in which unconsoli- 
dated clastic sediments are partly pro- 
tected by the veneer of gravel, often a 
rich source of sand. Dune fields also 
lose sand to others downwind. The 
wind thus assumes a major role in the 
distribution of sand and its concentra- 
tion in nafud’s and other sandy deserts. 

The wind regime of the Arabian 
peninsula is complex in detail but 
simple in the broad view. The region 
lies within the trade-wind belt of the 
Northern Hemisphere. Westerlies from 
the Mediterranean enter the region in 
the northwest and travel toward the 
Persian Gulf and then swing south and 
southwest through the Rub‘ al Khali, 
toward the Yemen. The air masses of 
the shamal (6) appear to divide south 
of the Trucial Coast along the 53rd 
meridian, part bending off to the south- 
east, the rest back to the southwest. 
The effect of the monsoons is in the 
opposite direction, providing a reversal 
of winds for the southern Rub‘ al 
Khali at least. 

The wind regime in the Najd is less 
well understood, primarily for lack of 
information. However, the nafud’s in 
the north central Najd respond to a 
wind regime that encompasses winds 
from every point on the circle, with 
formation of dome-shaped dunes, pyra- 
midal dunes, and many variations of the 
sigmoidal dune (4). In the eastern Rub‘ 
al Khali, a similar regime gives rise to 
thousands of pyramidal dunes. 

Twice a year, in December—January 
and May-June, the shamal season of 
northwest winds occurs. The length of 
the shamal season varies from year to 
year but may range from a few days to 
50 or more. It is similar to the khamsin 
of Egypt. The shamal is familiar to 
all residents of the Persian Gulf re- 
gion as the time of year when the air is 
filled with dust and sand. The winter 
shamal is less noticeable because of 
cooler and moister weather. The main 
movements of sand in the coastz! plains 
of the Eastern Province appear to occur 
in the shamal seasons, with a rate of 
38 percent of the totai dune move- 
ment for the year (7). 

The spring wind regime is complex. 
In the Najd it is extremely variable in 
direction and intensity, ranging from 
southwest to all parts of the compass 
and from zephyrs to storms and gales. 
The Rub‘ al Khali likewise has a varia- 
ble spring wind regime, with easterly 
zephyrs alternating with southeast gales 
ana shamals. In ine s2theastern Rub‘ 
al Khali field parties report winds from 
all directions. Occasional gales arise 





with velocities up to 75 miles per hour. 
The periods of high winds are those in 
which mass movements of aeolian sand 
are greatest. 

The Great Nafud receives winds 
dominantly from the west, but there are 
less frequent reversals from the east, 
and locally within the Nafud there are 
occasionally winds of variable direc- 
tion. Little is known about the Great 
Nafud and its climate. Observations 
about it are derived almost entirely 
from an examination of the dune pat- 
terns on aerial photographs. 

Broad sandstone outcrops that lie up- 
wind and west of the Great Nafud 
supply sand. The Dahna and the nafud’s 
west of it apparently derive sand from 
the Great Nafud and are nourished, 
in addition, by the alluvial deposits 
brought down by Wadi ar-Rimah to the 
region between Buraidah and ‘Unayzah. 
The gravel plains bordering Wadi al- 
Batin have contributed sand to the dune 
areas south of them. The southern 
Dahna, the Jafurah, and the western 
Rub‘ al Khali have all been nourished 
by material from gravel plains. The 
Rub‘ al Khali probably derives sand 
from highlands on three sides, as well 
as from the coastal dunes and beach 
deposits of the southern Persian Gulf. 

What we know of the wind regime 
for the peninsula, scanty as the data 
are, points to sand accumulation in two 
large basins, with elongate nafud’s con- 
necting them, and additional concentra- 
tions in the coastal areas downwind 
from the Persian Gulf. 


The Great Variety of Dune Shapes 


A study of aerial photographs of 
sand-dune regions in Arabia reveals a 
large variety of dune shapes. The 
variety and complexity of dune patterns 
in the Rub‘ al Khali is far greater than 
is generally realized (Fig. 2). The 
nafud’s of the Najd have dune com- 
plexes that appear to be peculiar to that 
region (4). The Great Nafud has the 
unique crescentic hollows described 
originally by Blunt (8) (Fig. 3). There 
are also linear complexes and simple 
transverse dunes, with a few scattered 
pyramidal dunes in the southeastern 
part. The Dahna, with its great arc 
more than 1200 kilometers in length, 
has had a complex history, which has 
affected dune shapes. Its north-central 
part is perhaps most interesting. Here 
there are sigmoidal dunes (9), tuning- 
fork dunes, linear dunes, and pyramidal 
dunes (/0) in a perplexing array. 
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ihe most important factor in the 
shaping of dunes is the wind and its 
pattern, with the relative supply of 
loose sand next in importance. A 
change or shift in the wind shifts sand, 
either removing it or depositing it. The 
shape of a dune changes constantly 
while the dune bulk is increasing or 
waning. A slight change in the dune 
surface shifts the course of the sand 
stream. Shifting winds are more effec- 
tive than constant winds in producing 
variety of dune shape. Turbulence ap- 
pears where wind streams are mixed 
by passage over or around an obstacle. 
Turbulence is a very effective tool of 
dune sculpture, whether acting at high 
or low velocities. 


Streamlined flow in one direction 


tends to build barchan dunes. Reversal 
of the wind direction tends to destroy 
the barchan by cutting off the top of 
the slipface and building a new one 
with a convex arc down wind on the 
back of the old one. Shifting the wind 
to a side quarter tends to shift the dune 
sideways, intensifying the slipface on 
the windward horn and rounding it off 
on the leeward horn. A shift to 45° 
tends to elongate the opposite horn 
[contrary to Bagnold (5, p. 223)] to 
form an incipient linear dune. If the 
winds are alternating, roughly equal, 
and from opposite directions, the bar- 
chan is transformed into a sigmoidal 
dune (Fig. 4). 
Pyramidal dunes 
moidal 


form from sig- 


dunes when the winds beat 





around the compass. If a sand-laden 
wind intensifies from one quarter, it 
will modify pyramidal dunes into in- 
cipient giant crescents, by piling sand 
on the windward side. Under slightly 
different conditions (perhaps lower 
velocities), small sigmoidal dunes de- 
tach themselves from the pyramidal 
dune and migrate across the floor. The 
process of sigmoidal dunes merging 
with and detaching from the pyramidal 
dune is one of the most fascinating 
actions in the desert. 

The sigmoidal dune joins in other 
ways to form linear dunes of great com- 
plexity. One of the most peculiar and 
unique is the “hooked dune,” so-called 
from its resemblance to a fishhook or a 
shepherd’s crook. Badawin of the south- 
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1371 





ern Rub‘ al Khali, where this form 
occurs, call it “curved or wandering,” 
with such names as ‘irq ma‘kuf, ‘irq 
muta‘akkif or ‘irq muhayyar, drawn 
from resemblances to the curled tail of 
the saluki dog (//). The hooked dune 
has two parts, a long sinuous sigmoidal 
ridge, forming the shaft, and a well- 
defined crescent, forming the hook. The 
hooked dune in the Rub‘ al Khali is 
usually oriented with the shaft pointing 
down wind or southwest. There is a 
gradual change in form and complexity 
of the hooked dune as one goes toward 
the northeast. The shafts or linear ele- 
ments become shortened to the length 
of a kilometer or less, and the slipface 
widens and joins with several others to 
form a double or triple hook. The phys- 
ical relief of this variety of the hooked 
dune is’ greater than in the simpler 
forms, and the dunes are spaced much 
closer together. The hooked dune is the 
product of north, northeast, and south- 


Fig. 2. 


east winds, in that order of importance. 
It predominates in the southern Rub‘ 
al Khali and is not known elsewhere 
in Arabia. 

Other dune complexes too numerous 
to describe are the giant crescentic 
massifs of the Jiwa area (Fig. 5), dome- 
shaped dunes (4), long linear com- 
plexes of sigmoidal ridges in branching 
or coalescing patterns, chevron-shaped 
ridges in linear belts, pyramidal dunes 
shaped like four-pointed paper pir- 
wheels, and the ubiquitous rolling trans- 
verse ridge without slipface, called by 
the Badawin zibar, which is present in 
many interdune areas and which in the 
central Rub‘ al Khali is a dominant 
form. It is out of order to include the 
zibar in dune complexes, but it was 
mentioned in this connection, because 
it is a form of low relief that develops 
in between many complexes and, in 
particular, in the low areas between 
linear belts. Zibar forms a hard, smooth 


sand surface 
vehicles. 

The shape of dunes is also affected 
by the presence or absence of moisture 
and vegetation. Rainfall may saturate 
the dunes to a depth of half a meter, 
This is enough to germinate seeds or 
spores if the air temperature approaches 
80°F. Water works upward by capillary 
action into the bases of dunes from 
sabkhah floors beneath, or into dunes 
from underlying aquifers. Where the 
moisture supply is relatively constant, 
perennial shrubs with long roots can 
establish themselves. Sand areas with 
moisture and vegetation lose the definite 
and clean forms of dunes and become 
intricate hummocks and narrow pas- 
sages of erratic shape. 

The presence of certain shrubs or 
xerophytic plants is indicative of camel- 
grazing lands, and many parts of the 
desert have been named by Badawin 
accordingly. The names also indicate 


traversable by motor 


Transverse and linear dune complexes, due to frequent wind changes, and exploration party camp in eastern Rub‘ al Khali. 
Aerial view looking northwest. [Arabian American Oil Co.] 
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something of the topographic form. 
Thus, zibar is rolling,  trafficable, 
smooth, firm sand, without permanent 
vegetal cover. Marbakh is similar in 
form but carries a scattered cover of a 
perennial shrub, ‘abl (Calligonum como- 
sum) and occasionally a sedge (Cyperus 
conglomeratus) called ‘andab. Marbakh 
tends to deflate slowly and thus loses 
relief, in comparison with barren sand 
dunes nearby. Shrubs on the side slopes 
of pyramidal dunes and large linear 
complexes tend to stabilize the slope 
until they are covered by freely moving 
sand:Every obstacle in the path of the 
sand stream deflects the stream and is a 
potential cause of a change in dune 
shape. 

The spacing and relief of dunes are 
contributing factors to the shapes of 
dunes. Low relief causes less turbulence 
in the air stream than high relief, and 
therefore less change in dune form. 

The equilibrium of a sand dune is 
like a delicate chemical state of equilib- 
rium; the slightest change in the con- 
ditions involves changes in the state of 
equilibrium. Studies in petrology and 


Fig. 3. Giant crescentic hollows and slipfaces in the Great Nafud, looking northwest. [Arabian American Oil Co.] 


11 NOVEMBER 1960 


sedimentology of aeolian sands and 
investigations of micrometeorology of 
the air stream passing over dune sur- 
faces are recommended. 

The size of dunes varies greatly. 
There does appear, however, to be a 
limit of maximum height for any given 
dune field. The limiting factors have 
been discussed by Bagnold (5, chap. 
12). 

The size of dunes is not always 
governed by the shape, as there are 
small crescentic dunes a few meters 
high, and tens of meters wide, and 
others of similar shape a hundred times 
as large. Pyramidal dunes are seldom 
less than 50 meters in height and range 
up to more than 150 meters, with 
diameters of 1 to 2 kilometers. Sig- 
moidal dunes vary from tiny sharp 
ridges, a few meters high to huge ridges 
100 meters high. Tiny “tear-drop” 
dunes 10 to 15 meters in diameter are 
found along the southern boundary of 
the Rub‘ al Khali (Fig. 6). These are 
so small that they are not resolvable 
on aerial photographs with a scale of 
1:60,000, though on photographs of 


scale 1:10,000 they may be studied in 
detail. A broad band of long, high 
parallel linear dunes (‘uruq) (J/2) 
forms the southern part of the Rub‘ 
al Khali westward of the 50th meridian; 
it is called “‘Uruq al-Qa‘amiyat” (Fig. 
7). The ridges attain heights of 100 
meters or more, stretch to lengths of 
20 to 200 kilometers, and are usually 
1 to 2 kilometers wide. The upper sur- 
faces of the ridges are covered with a 
complex of branching linear and sig- 
moidal dunes, where local relief is 
usually less than 50 meters. Dune mas- 
sifs in the eastern Rub‘ al Khali with 
heights of 500 to 700 feet (153 to 213 
meters, are reported by Thesiger (/3). 
Unverified verbal reports of dunes with 
heights of 1000 feet (330 meters) have 
been received, but to date, no surveyed 
heights greater than 200 meters have 
been recorded. 

Dunes in the Great Nafud have been 
reported by field parties to be 100 
meters high and described as gigantic 
(14). I have surveyed pyramidal dunes 
in the north central Dahna with heights 
of 150 to 170 meters. 
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Sand. Control 


The problem of sand control may 
become crucial where industrial instal- 
lations, houses, power lines, roads, rail- 
roads, walls, airstrips, and communities 
have been built in the path of moving 
aeolian sand. The immediate problem 
is that of protecting installations from 
influx of drift sand. No less important 
is the matter of stabilizing or breaking 
up sand dunes before they encroach 
upon an installation. 

Utilization of plant cover to stabilize 
sand is an old, well-known method, 
much publicized in Europe, and used 
by Arabs near Buraidah for several 
hundreds of years. Plant control is 
hardly feasible in many arid lands for 
lack of water. Artificial procedures 
have been devised, such as sand fencing, 
based on the principle of the snow 
fence, and the oiling of sand dunes and 


surfaces with a_ high-gravity, 
penetrating oil (/5). 

Geomorphic methods of sand con- 
trol have been suggested by Barclay 
(16) and Bagnold (5, pp. 36, 71, 153- 
159, 169, 170, 180, Fig. 53). Both 
propose spreading gravel or pebbles on 
“a sand surface to reduce sand move- 
ment. Bagnold advocates spreading 
pebbles on dunes as a method of “kill- 
ing them.” Actually, any material the 
size of pebbles, such as loose aggre- 
gates, shells, broken glass, pottery, or 
cinders, and even dry camel dung will 
serve the purpose. 


waxy, 


Origins of Gravel Plains 


Gravel plains in Arabia are either al- 
luvial or residual. 

Alluvial gravel plains may be divided 
into several kinds: (i) river deltas; (ii) 





Fig. 4. Sigmoidal dunes in the southwest Rub‘ al Khali. [Arabian American Oil Co.] 
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river flood plains; (iii) intermittent 
stream flood deposits; (iv) fans; and 
(v) bolson deposits. 

Residual gravel plains are the prod- 
uct of weathering and deflation of 
conglomerates. 

There are also regoliths, or residual 
stone desert plains, where there has 
been no transportation of pebbles or 
cobbles but concentration in place by 
weathering and deflation of cherty 
limestones or similar rocks composed 
of hard and soft materials. 

The climate of Arabia today is so 
arid (less than 100 millimeters of pre- 
cipitation annually) that integrated 
river systems capable of flowing to the 
sea are practically nonexistent. The 
wadis in Pleistocene times were un- 
doubtedly less intermittent than today, 
and a few of them apparently reached 
the sea. Among the latter, the Wadi ar- 
Rimah—Wadi al-Batin system (continu- 
ous, although the former is now clogged 
by nafud’s) is one of the larger sys- 
tems, reaching from headwaters in 
northwest Najd to the Tigris-Euphrates 
Valley in squthern Iraq. 

The Rimah-Batin Wadi system, dur- 
ing one of the major pluvial periods of 
the Pleistocene, apparently carried rush- 
ing floods loaded with rock debris, 
eroded from the crystalline uplands and 
the sedimentary steppes of the northern 
Najd. The floods cut narrow, steep- 
walled canyons through limestone 
plateaus and then, as the floods spread 
out on the coastal plains, dropped their 
loads in a great, delta-shaped area 
called ad-Dibdibba, which reaches from 
its apex at 28°N and 45°30’E almost 
to the southwest edge of the Tigris- 
Euphrates Valley. The surface of this 
triangle is a gently sloping gravel plain, 
bisected by the trough of the present- 
day Wadi al-Batin. The gradient across 
this plain is 1.2 meters per kilometer. 
Its surface is covered with gravel trains 
divergent from the apex toward the 
outer edge. Other gravel beds have 
been observed in the valley walls of 
Wadi al-Batin, and also in wells drilled 
through the gravel. Cobbles and peb- 
bles show a gradual decrease in size 
toward the outer edge. The materials 
that compose them are quartz, igneous 
rocks, metamorphic rocks, and lime- 
stones, with finer sediments _ inter- 
spersed. Deflation by winds has 
smoothed the plain into a very flat, 
gently undulating surface, veneered 
with gravel, and when dry, it is travers- 
able by vehicles in any direction. Be- 
cause of the deltaic shape, the distribu- 
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tion of alluvium, and its position 
between a wadi system and the coastal 
plain of a hypothetical Pleistocene Sea, 
the plain is classified as a delta. 

The Nisah-Sahbah wadi system— 
which drains the central Tuwaiq 
Plateau, runs eastward just north of the 
24th parallel, and breaks out of the 
confines of the interior steppes at 
Haradh—has deposited a similar gravel 
plain with even more marked charac- 
teristics of deltaic origin. The apex is 
at Haradh, and from this point a series 
of divergent gravel trains fan out 
toward the Persian Gulf. The margins 
of the plain have been indented by sub- 
sequent inroads of the sea, but aerial 
reconnaissance has enabled us to trace 
some of the gravel trains across Qatar 
and around the southern end of Qatar 
to the western edge of Sabkhat Matti. 
The gradient across this plain varies 
from 1.02 to 0.88 meter per kilometer. 
The trench of a younger Wadi Sahbah 
(now choked with sands of the 
Jafurah) cuts across the plain from 
Haradh southeastward and out to the 
Gulf just southeast of Qatar. The gravel 
trains are protected from deflation by 
the concentration of cobbles and peb- 
bles in the ancient channels, so the 
trains now stand a few meters above 
the surrounding plains as_ inverted 
courses. The marginal areas of the 
plain show the results of dissection by 
a younger cycle of erosion, and this 
has been more drastic than dissection 
of the Wadi al-Batin delta. The shape 
of the plain, approaching that of the 
Greek letter delta, and the divergent 
fanning of gravel trains, along with 
the grading of sediments toward the 
Persian Gulf, suggests that this, too, 
can be classified as a delta. The presence 
of foreset beds of sands and ‘silts at 
several places along the margins 
beneath the gravels further suggests a 
deltaic origin. 

A third wadi system, that of the 
Wadi Dawasir, has deposited a broad, 
gently sloping gravel plain, parts of 
which reach to the southern borders of 
the Sahbah delta near Wadi Jaub. The 
analogy is suggestive, but as_ the 
Dawasir plains are largely covered by 
sand dunes of the northwestern Rub‘ al 
Khali, the origin remains questionable 
at present. Philby (17) suggested that 
Dawasir and perhaps other systems in 
the southwest in previous times may 
have reached across the intervening 
areas to the Persian Gulf. 

River flood plains in Arabia are 
less conspicuous than the deltaic plains. 
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The ancient course of Wadi al-Atij, 
which drained the northern Tuwaiq 
plateau and departed from the steppes 
near Ma‘aqala, left gravel trains, de- 
posits of red and brown sands, and 
other alluvium (now erratically exposed 
where erosion has uncovered them) in 
a widening band that extends northeast 
from Ma‘agala almost to the southern 
edge of ad-Dibdibba plains. The 
Pleistocene history of this wadi system 
is obscured by sand dunes and recent 
deposits which cover its lower reaches. 
The evidence does not fully support the 
existence of a deltaic plain, but does 
suggest the possibility of a flood plain. 

There is another gravel feature, the 
Wari‘ah gravel ridge, which is quite 
a puzzle. This ridge is about 100 kilo- 
meters long and 1 to 2 kilometers wide 
and extends east and west, along the 
southern margin of ad-Dibdibba. It is 
protected from erosion by the heavy 


cover of coarse-to-medium cobbles and 
pebbles, and it stands about 10 to 20 
meters above the surrounding plain. 
F. S. Vidal and I found a few crude, 
rolled artifacts in the gravels in 1958. 
Wari‘ah seems to be the remains of an 
old stream course heading east, but 
very little else is known of it. 

Many long, narrow, and smooth 
gravel plains are found below the 
Tuwaigq, Dhruma, Khuff, and Tawil 
escarpments that can be classified as 
intermittent stream deposits. 

Fans frequently develop where inter- 
mittent streams debouch from steep 
scarps onto flatlands below. There are 
many recent fans below the Tuwaiq 
scarp. Gravel fans which have been 
separated from the parent scarp are 
found on the south side of Wadi Sah- 
bah, east of al-Kharj. These are com- 
posed mainly of limestone debris, de- 
rived from uplands to the south. (1 





Fig. 5. Giant crescentic dune complex, 2 to 5 kilometers across, in northeast Rub‘ al 
Khali. [Arabian American Oil Co.] 
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found a single, crude, rolled artifact of 
quartzite there in 1953.) Alluvial fans 
and pediments form around the bases 
of mountains in the crystalline complex 
of the Arabian shield, where relief and 
steep slopes are adequate for their 
formation. 

Bolson deposits accumulate in en- 
closed basins with centripetal drainage. 
There are thousands of centripetal 
basins in Arabia, in sedimentary rocks 
as well as in the crystalline basement. 
I am most familiar with those found in 
the sedimentary areas, where relief is 
moderate and the dry lakes in the 
basins have reached maturity as silt 
flats. The Arabic name for these silt 
flats is khabari (singular, khabra). 
Gravels are seldom visible except in 
the margins, but where they are exposed 
by erosion, they are seen to underlie 
the silts, occasionally in several lay- 
ers. 


Fig. 6. Tear-drop dunes, small sigmoidal dunes, barchans, and an elliptical dome-shaped 
dune with smaller dunes streaming off down wind. Winds from north northeast and 


Residual gravel plains are formed 
from the weathering and deflation of 
conglomerates. The Biyadh plain, which 
extends southward from Wadi Sahbah 
to Wadi Dawasir as a white, quartz- 
pebble plain, has been derived from a 
quartz-pebble conglomerate and sand- 
stone which has been weathered and 
deflated in place. A_ similar plain 
covered with quartz-pebbles is located 
southwest of Majma‘a in the Sudair 
region of the northern Tuwaiq. 

The residuum left by the weathering 
and erosion of cherty limestones in al- 
Hamad in northwest Arabia forms 
plains sometimes miscalled gravel 


plains. As the residual chips of chert 
have not been transported by water but 
merely became concentrated in place by 
removal of the softer matrix, the terms 
regolith or residuum seem more ap- 
plicable. Al-Hamad forms the stony 
plains of the great Syrian Desert, a 





east southeast. Southern Rub‘ al Khali. [Arabian American Oil Co.] 
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truly inhospitable region to the traveler 
in the old days before motor cars and 
deep-water wells were available. 

Gravel plains are significant in the 
deserts for several reasons. One is im- 
portant to the modern exploration 
geologist. Gravel plains may cover 
broad areas of rock formations he 
wishes to explore. This means. that 
structure drilling and geophysical 
methods of exploration are required, 
with greater demands on the budget. 
Another reason is that gravel plains are 
good trafficable surfaces for motor 
transport, and airstrips for light aircraft 
are easily prepared. 


Age and Geomorphic History 
of the Persian Gulf 


The absence of terraces on _ the 
Arabian side of the Persian Gulf is 
conspicuous. There are, however, traces 
of higher stands of sea level in the 
form of shell beds, serpulite reefs, and 
calcarenites, at several levels. East- 
facing cliffs in the Eastern Province, as 
opposed to west-facing cliffs in the 
Najd, and possible wave-cut benches on 
Jibal Dhahran, on Jabal Barri, and in 
the southwestern part of Qatar suggest 
the possibility of higher sea levels in 
Recent or Pleistocene times. Lees (/8) 
mentions terraces on the west side of 
the mountains of Oman at 1230 feet 
(and mentions that the northern end of 
this mountain range, the Musandum 
Peninsula, is submerged, forming a 
drowned coast). The coast lines of the 
Eastern Province and Trucial Coast are 
largely “emergent.” Shingle, in what 
appears to be a beach remnant near 
Nibak at the eastern edge of the Sah- 
bah deltaic gravel plains, stands at an 
elevation of about 110 meters. 

Sabkhah’s (19) (discussed below) are 
found inland from the coast at eleva- 
tions up to 150 meters near Hofuf. 
Sabkhah’s are being formed today along 
the coast by aeolian sand filling embay- 
ments. If the high sabkhah’s are formed 
by the same process, it is logical to as- 
sume that there were embayments of 
the Gulf at the higher levels. 

The lowest of the shell beds is found 
1.5 to 2 meters above sea level, along 
the coast between Ras al-Misha‘ab and 
Salwah, and again along the Trucial 
Coast. It appears to be undisturbed by 
movements of the crust. It may be 
equivalent to wave-cut benches in rock 
in the harbor at Maskat, at a similar 
low level. The bench in the Eastern 
Province carries abundant small Tur- 
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ritella-like shells and serpulite reefs. It 
is quarried for light aggregate, used in 


roofing and in seal-coating of asphalt 


paving in Dhahran. Cornwall (20) 
may have had this level in mind in his 
assumption of a recession of 5 to 10 
feet in historic times. More accurate 
dating of this shell horizon would be 
helpful. 

The next higher marine deposit is a 
calcarenite composed of miliolites, cal- 
careous pellets, and quartz sand, inter- 
bedded with dune sands. The calcarenite 
is cemented by calcium carbonate. It 
forms low cliffs along the shore from 
Ras Tanura to Ras_ al-Misha‘ab. 
Remnants of the formation are found 
on the northeast side of Jabal Barri, in 
the vicinity of Qatif, and at Jabal 
Muraigibat, south of Dammam. It 
forms stacks and islands as well as 
part of the coastal plain of the Trucial 
Coast. It laps on the Tertiary surface 
of al-Baynunah, south of the Trucial 
Coast. Farther north, it borders rem- 
nants of sabkhah’s in the area east of 





Fig. 7. ‘Uruq al-Qa‘amiyat in southwestern Rub‘ al Khali, looking northeast. [Arabian American Oil Co.] 
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Hofuf and in Wadi al-Miyah. Beds of 
the calcarenite have been found in 
cores taken at Ras Tanura (Najma), 
and it is thought to dip under Recent 
deposits on the floor of the Persian 
Gulf. 

The calcarenite has been given an 
informal name, “Bahr formation,” from 
its first observed occurrence in Jabal 
Bahr, offshore from the village of Jubail 
(27. 

The Bahr formation, in addition to 
the outcrops mentioned above, under- 
lies sand dunes on the coastal plain 
between Ras al-Misha‘ab and Ras Tan- 
ura. Its presence can be detected by the 
occurrence of white calcareous or 
quartz sands. When the Safaniyah-Ras 
Tanura pipeline was constructed, Bahr 
formation was exposed frequently by 
the ditching machine. It was found 
bordering some of the sabkhah’s which 
extend inland from the coast, and in 
other areas where its presence was sus- 
pected, holes bored with a post-hole 
auger were used to determine its pres- 


ence. White dunes, derived from the 
Bahr formation, occur commonly from 
Dhahran southward to Salwah and are 
sharply differentiated from dunes of 
the Jafurah by the change in color 
from white to golden tan. 

There are references in the literature 
(22) to occurrences of a miliolite of 
Pleistocene age, on islands in the Per- 
sian Gulf and on the coast of Maskat. 
It would be interesting to know if these 
are correlative with the Bahr forma- 
tion. 

Further study and mapping of the 
Bahr formation would clarify Pleisto- 
cene history of the Persian Gulf. 

The evidence for a higher stand of 
Persian Gulf waters provided by east- 
facing cliffs and wave-cut benches 


needs careful study. The exact relation- 
ships of these features to possible ma- 
rine sediments of Pleistocene age are 
not known. An advance of the sea to 
the base of these cliffs at an elevation 
of at least 150 meters is clearly pos- 
sible. Evidence for tilting towards the 
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north is suggested by north-south align- 
ment of sabkhah’s, with slopes inclined 
gently to the north. 

The deltas of the Wadi al-Batin and 
Wadi Sahbah systems seem to indicate 
the possibility of an even higher ad- 
vance of the sea at an earlier stage of 
the Pleistocene. The elevation of the 
apex of the Batin delta is 400 meters, 
and at the outer edge the elevation is 
approximately 100 meters—a _ differ- 
ence of 300 meters in 250 kilometers, 
or a gradient of 1.2 m/km. The gra- 
dient of the floor of Wadi al-Batin is 
1.12 m/km, too low for water to flow 
except in periods of very heavy rain- 
fall. Water stands on the surface of the 
gravel plain and only flows for a short 
time after very heavy rains, when low 
places have been filled to overflowing. 
This seems to suggest the possibility 
that slight tilting to the southwest has 
reduced the gradient from that at the 
time the delta formed. A much steeper 
gradient than 1.2 m/km seems neces- 
sary for the transport of cobbles of the 
size found in the gravels. 

A similar situation exists in the Sah- 
bah delta. The elevation at the apex 
near Haradh is 300 meters and at the 
edge of the delta at Khashm Umm 
Huwaidh the elevation is 110 meters, 
a difference of 190 meters in 185 kilo- 
meters, or a gradient of 1.02 m/km. 
From Haradh to another point on the 
edge of the delta, near Ras Mushayrib 
where the elevation is 35 meters, the 
difference is 265 meters in 300 kilo- 
meters, or a gradient of 0.88 m/km. 
Again, the gradient seems too low for 
the transport of the cobbles found at 
the delta margin, so the question arises, 
“Was there tilting to the west and, if 
so, how much?” 

A summary of geomorphic features 
suggests the possibility of higher stands 
of sea level in the Eastern Province of 
Saudi Arabia. These features are: 
(i) a low-level  shell-and-serpulite 
bench; (ii) outcrops of the Bahr for- 
mation from sea level or below to 150 
meters above; (iii) sabkhah’s from sea 
level to 150 meters above; (iv) wave- 
cut cliffs and benches inland; and (v) 
deltas of ‘probable early Pleistocene 
wadis. 


How Do Sabkhahs Form? 


The sabkhah problem has two in- 
teresting aspects—one, purely geomor- 
phic in the genesis of a coastal land 
form; the other, the relation of the 
sabkhah to the deposition of salts and 
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evaporites intercalated with sediments 
in thin layers. 

The sabkhah is a saline flat. The 
name is from the Arabic, and use of 
the term should be restricted to coastal 
regions. Saline flats in the interior ba- 
sins, akin to playas of the American 
Southwest, are known by another Ar- 
abic word, mamlahah (19). The mam- 
lahah, though often classed as a dry 
lake, differs from the type of interior 
basin called khabra, which has no salts 
or evaporites but is filled entirely with 
silts. 

There are two types of sabkhah’s on 
the Arabian coast: (i) arenaceous, 
filled with sand, and (ii) argillaceous, 
filled with clay. The arenaceous sab- 
khah is formed by the filling with aeo- 
lian sand of an embayment of the sea 
and by the reworking of this sand fill- 
ing by waves and currents. The proc- 
ess can be observed today south of 
Dhahran at Dohat Dhalum, particu- 
larly on a windy day. Many of the 
sabkhah’s along the coast show growth 
lines in subparallel arcs, marking for- 
mer positions of the shore line. The 
surface of the arenaceous sabkhah is 
quite flat and smooth, with low gradi- 
ents, of less than 0.5 m/km. During 
dry periods, capillary water in the sand 
evaporates and concentrates to a very 
saline brine, with eventual precipita- 
tion of salts near the surface. After 


rains, water stands on the surface, 
owing to saturation and _high-tide 
levels. Water level subsides in dry 


weather to 0.3 to 1.0 meter below 
the surface. Water rising through pore 
space in the sand coats the grains, 
increases lubrication, and develops in- 
to a soft quicksand of low bearing 
strength. Evaporation of standing water 
on an arenaceous sabkhah forms salt 
crystals as a coating on the surface and 
sometimes forms a thick armor plate of 
salt. If this salty armor is buried by 
aeolian sand, it may be preserved un- 
til dissolved by a rise in water level. 

Argillaceous sabkhah’s are formed 
as the result of the manufacture of 
calcareous mud by algae or other or- 
ganisms in shallow coastal embay- 
ments. The process can be observed 
in Tarut Bay, and in the coastal sab- 
khah’s near Khursaniyah. The mud 
is wet, soft, and sticky, has very low 
bearing strength, and flows under 
pressure. Aeolian sand blown across 
the surface sticks to the mud and 
forms a layer seldom more than 1 
meter thick. A layer of dry sand 1 
meter thick, lying on soft mud, will 
support the weight of a moving light 





truck. Once wet, the sand softens, 
like quicksand, so that a heavy ve- 
hicle, and sometimes a light one, will 
sink through until it rests on its frame, 
A thin sandy crust may appear to be 
safe but should be tested carefully 
before one tries to drive out upon it. 
The surface layer of an argillaceous 
sabkhah, when not covered by sand, 
dries in summer heat. Where packed 
by traffic in the roadways, it hardens 
to the consistency of asphalt. Away 
from the roadways, the surface is gen- 
erally unsafe, whether wet or dry. 

Argillaceous sabkhah’s occur between 
Tarut Bay and Ras al-Misha‘ab and 
are also numerous on the Trucial Coast. 
Sabkhah Matti, one of the largest in 
Arabia, is a compound sabkhah, both 
sandy and argillaceous. In both regions 
there are sabkhah’s with a surface which 
appears to be only mud but which, 
on testing, proves to be underlain by a 
firm subcrust. The latter may be a 
strong, thick layer of salt or gypsum or, 
more rarely, a layer of hardpan. 

The sabkhah as a_ depositional 
source of salt, particularly in the case 
of intercalated layers of salt and 
sediment, receives little consideration 
from chemical theorists on salt for- 
mation. It is not unlikely that some 
ancient saline deposits, such as Per- 
mian red beds and salts, may have 
been formed in an environment simi- 
lar to that of the sabkhah. 1 recall 
examining the cores from a_ wildcat 


exploratory .well in eastern Arizona, - 


with nearly 400 feet of intercalated red 
sandstone, siltstone, and salt. No layer 
was more than 1 foot thick, despite the 
fact that recovery of the core was high 
(23). 


Tilting of the Arabian Craton 


It is generally assumed that the 
Arabian Craton was tilted toward the 
sedimentary basin now occupied by 
the Persian Gulf through most of geo- 
logical time since the Precambrian. 
Historical geological evidence  sup- 
ports this concept. However, in prob- 
able Pleistocene times, when the great 
wadis cut their courses in several 
limestone plateaus, several major wadi 
channels were cut through the Tu- 
waiq plateau, leaving canyons that are 
wider at the western ends than at the 
eastern ends. Wadi Birk, Wadi Dawasir 
(in the south), and three troughs cut 
through the central Tuwaiq—namely, 
Sha‘ib Nisah, Sha‘ib al ‘Ausat, and 


Sha‘ib Lihah—are all wider at the 
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western ends than at the eastern. It has 
been assumed, as normal, that these 
wadis flowed eastward toward the Gulf. 
Were the notches, shaped like gigantic 
V’s, cut at the western ends of these 
canyons the results of normal stream 
erosion cutting into a dip slope that 
dipped downstream? Or did the streams 
originate in Tertiary times as west-flow- 
ing rivers, when the Afro-Arabian 
shield had not been uplifted? 

In conclusion, the desert geomor- 
phologist today finds that the desert 
is susceptible to systemic land-form 
analysis. Every land form in the des- 
ert has significance, if we can but 
determine what it means. Desert geo- 
morphologists of the future, many of 
whom may come from the Middle 
East, will discover that there are still 
geomorphic frontiers in the Arabian 
deserts (24). 
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Specific Transport of Oxygen 
Through Hemoglobin Solutions 


Why is this transport abolished when opposed 
by a slight back pressure of oxygen? 


E. Hemmingsen and P. F. Scholander 


It has recently been shown that under 
certain steady-state conditions oxygen 
moves several times faster through 
hemoglobin solutions than through 
water. In these experiments the solu- 
tion was held in a Millipore membrane, 
above which was air at varying pres- 
sures and below which was moist 
vacuum. It was found that the nitrogen 
flux in all cases was strictly propor- 
tional to the diffusion pressure, but 
that the oxygen flux was enhanced. 
At air pressure of 1 atmosphere the 
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oxygen-nitrogen ratio was almost dou- 
ble that of water, and at 1/12 atmos- 
phere it was eight times higher than 
that of water. The following simple 
numerical relation prevailed in each 
case: Total oxygen flux = oxygen dif- 
fusion + a constant. Or, to express it 
more empirically: Total oxygen flux = 
nitrogen diffusion X 0.56 + a constant, 
where 0.56 is the O,/N, ratio in the 
hemoglobin-free solution. 

This was interpreted to mean that 
the oxygen flux proceeds via two sepa- 
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rate routes—namely, a simple Fick’s 
diffusion through the solution and a 
specific transport which is mediated by 
the hemoglobin. The latter is constant 
over a wide pressure range, increases 
with the concentration of the hemo- 
globin until the viscosity becomes ex- 
cessive, and is abolished when the 
pigment is oxidized to methemogiobin. 
Suspensions of intact red cells and solu- 
tions of myoglobin show a similar 
effect (7). 

These results were obtained by a 
gasometric technique which required 
that a near-vacuum be maintained be- 
low the membrane; it could not be 
used to study gas flow into a system 
containing oxygen of various tensions. 
In a muscle, zero or near-zero oxygen 
tension is relevant enough, but this 
would very rarely apply to the blood. 
The question therefore presented itself: 
What happens to oxygen transport 
through hemoglobin when the low pres- 
sure is elevated? In order to answer 
this question a new approach was 
needed, and it was highly desirable, 
also, to determine the state of oxygen 
saturation in the membrane at various 
pressures. 





The authors are members of the staff of the 
Scripps Institution of Oceanography, University 
of California, La Jolla. 


1379 








Methods 


Determination of gas flux against 
back pressure. A Millipore _ filter 
charged with hemoglobin solution was 
used to separate two large volumes 
of oxygen or nitrogen gas. When a 
pressure difference was applied, gas 
permeated the filter and the steady- 
state flux was determined. 

Two 300-cm* gas chambers were 
moistened with a little water and inter- 
connected through a capillary measur- 
ing device and a diffusion chamber 
(Fig. 1). The latter was divided into 
an upper and a lower half. The Milli- 
pore filter, resting on a rigid stainless 
steel screen, was clamped, airtight, be- 
tween them. The graduated capillary, 
of 1- to 2-millimeter inside diameter, 
held a drop of kerosene for measuring 
the rate of gas flux. The drop could be 
reset at any time for repeated measure- 
ments by means of a three-way stop- 
cock. Adequate sensitivity was obtained 
by keeping the gas volume between the 
drop and the membrane small (1 cubic 
centimeter). Change in the water con- 
tent of the membrane by evaporation 
and condensation was the greatest 


NITROGEN 












KEROSENE DROP 


GAS CHAMBERS 








MANOMETER 


Fig. 1. 


Diffusion apparatus. 


27MIN 





T 





GAS TRANSPORT MM 








z nO ail 
a = a B™ NITROGEN 
esa 
teil 
7 Pan a ee ee ee eee eee 


2 0 100 150 
PRESSURE MM Hg 





Fig. 2. Flux of oxygen and nitrogen 
through hemoglobin solution at an oxygen 
back pressure of 20 mm-Hg. Oxygen ca- 
pacity, 20 to 21 vol percent. The marked 
points belong to sequences taken on two 
membranes. The other points are mostly 
single determinations from various mem- 
branes. 
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Fig. 3. Flux of oxygen and nitrogen through hemoglobin solution at constant pres- 
sure gradients but varying absolute pressures. Oxygen capacity of solutions, 20 to 21 


vol percent. 
7.3, 8.2, and 8.5, respectively. 


source of error and was minimized by 
inserting a ring of wet filter paper in 
the lower diffusion compartment. The 
whole apparatus was immersed in a 
thermoregulated water bath. 

Hemoglobin solutions were prepared 
from heparinized human blood, and 
the Millipore filter was charged with 
the solution, as previously described 
(1). With the membrane clamped, 
airtight, in the diffusion chamber, the 
system was evacuated and filled with 
purified oxygen (or nitrogen), evacu- 
ated again, and refilled. The desired 
pressure on the high and low sides of 
the membrane was obtained by means 
of the manometer. With the stopcock 
set as in Fig. 1, the rate of gas flux 
through the membrane was determined 
from the rate of movement of the kero- 
sene drop. Final readings were taken 
when steady-state flux was reached. 
For each membrane the gas flow was 
determined at several different pres- 
sures, first with oxygen gas, then with 
nitrogen gas. 

Determination of oxygen saturation 
in membrane. A membrane charged 
with hemoglobin solution was sus- 
pended in a flat plastic chamber which 
was kept moist with a strip of wet 
filter paper. The air spaces on each 
side of the membrane communicated 
with each other, and the air was main- 
tained at various pressures, The state 
of oxygenation at each pressure was 
read on a reflectance spectrophotom- 
eter. 

Two different series of experiments 


(Right) Two membranes at pH 7.2; (left) four membranes at pH 7.2, 


were performed in order to determine 
the effect of back pressure on the oxy- 
gen transport. In the first series the 
low pressure stayed constant at 20 
mm-Hg, while the high pressure varied 
from 30 to 150 mm-Hg (Fig. 2). It 
may be seen that the transport of both 
nitrogen and oxygen proceeds exclu- 
sively by simple diffusion; that is, the 
rate is proportional to the gradient, and 
the oxygen moves nearly twice as fast 
as the nitrogen; there is no enhance- 
ment of the oxygen rate. 

In the second series the total gas 
pressure varied while the pressure dif- 
ference was maintained constant, either 
at 20 or at 80 mm-Hg (Fig. 3). It 
will be seen that the rate of nitrogen 
flux closely reflects the fourfold dif- 
ference in gradient, and looking at 
each run separately, we find that the 
rates are constant all the way down to 
zero pressure; that is, the nitrogen 
moves by simple diffusion. In the case 
of oxygen, however, simple diffusion 
prevails only down to opposing oxygen 
pressure of 10 mm-Hg. Below this, 
the flux increases rapidly and reaches 
a maximum at zero back pressure; that 
is, the specific transport mediated by 
the hemoglobin is abolished when it is 
opposed by a slight back pressure of 
oxygen. 

This blocking effect by oxygen is 
specific, for neither water-vapor pres- 
sure of 20 mm-Hg (moist vacuum) 
nor the addition of nitrogen to a pres- 
sure of 80 mm-Hg impedes the flux. 
The specific oxygen transport appears 
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to be insensitive to temperature, for 
there was no clear difference in the 
oxygen-nitrogen ratio in runs made at 
15° and 25°C. Likewise, there was 
no pH effect (compare Fig. 3, left), 
although such an effect becomes mani- 
fest at very low oxygen pressures (/). 
The state of saturation of a mem- 
brane suspended in air at various pres- 
sures may be seen in Fig. 4. Full oxy- 
genation occurs down to pressures of 
30 to 25 mm-Hg, and one may there- 
fore assume that our diffusion mem- 
branes were fully saturated, or nearly 
so, in the surface layer down to air 
pressure of % atmosphere. Similarly, 
it can be seen that the blocking pres- 
sure of 5 to 10 mm-Hg corresponds to 
less than half saturation of the lower 
surface. Evidently, therefore, a maxi- 
mally accelerated oxygen transport re- 
quires full reduction pressure on one 
side of the membrane and full satura- 
tion pressure (or more) on the other. 
When the hemoglobin solution in the 
membrane was solidified by gelatine, 
the nitrogen diffusion remained un- 
changed but the specific oxygen trans- 
port was cut in half (7). This suggests 
that the oxygen transport is linked with 
the kinetic motion of the hemoglobin 
molecules. One concept would assume 
that a certain exchange of oxygen 
takes place from one hemoglobin mole- 
cule to the next when these collide. 
At the vacuum end of the chain there 
is no more than one oxygen molecule 
attached to the hemoglobin. When 
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SATURATION 


To 


pO, MM Hg 


Fig. 4. Saturation of a membrane sus- 
pended in air at various pressures, meas- 
ured by reflectance spectroscopy. (Left) 
Observed curve measured on two different 
membranes at 23°C, pH 7.3 and no 
carbon dioxide; (right) reference curve 
(37°C, pH 7.4, carbon-dioxide pressure, 
40 mm-Hg) (3). 


this molecule is lost to the vacuum, the 
deficit or “hole” is filled in from above; 
that is, the disturbance is transmitted 
through the entire chain in a rate- 
limited “bucket-brigade” fashion (/). 

An alternative view would be that 
the transport is caused by oxyhemo- 
globin diffusing from one surface to 
the other. The porosity of the Milli- 
pore filter is much too fine for convec- 
tion to take place, but hemoglobin 








readily diffuses into much finer struc- 
tures, such as agar gels. Hence, some 
of the oxygenated molecules might 
carry oxygen downward and unload it 
to the vacuum, but if this is the case, 
an equal number of empty molecules 
would be moving upward, and one 
would expect these to receive oxygen 
from the loaded descending molecules. 
As in other countercurrent systems, 
such a cross exchange would strongly 
limit the net transfer. This concept 
is in line with the relatively low effi- 
ciency of our system. But neither of 
the proposed systems explains why a 
slight back pressure of oxygen should 
completely block further unloading. 
What role does this hemoglobin 
transport system have in human beings? 
Presumably very little, if intact red 
cells are as sensitive to back pressure 
as is hemoglobin. If, however, the 
blocking pressure is related to degree 
of saturation rather than to absolute 
pressure, the transport might still be 
effective under tissue asphyxial condi- 
tions wherein the carbon dioxide ten- 
sion and the presence of lactic acid 
have lessened the oxygen affinity (2). 
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Science in the News 


The New Administration: It Faces a 
Number of Questions of Scientific 
Policy; No Easy Solutions in Sight 


The new administration is commit- 
ted to taking strong action immediately 
after inauguration to put through its 
program for expanded efforts in educa- 
tion, defense, agriculture, civil rights, 
and several other areas. But in the field 
of science policy the problems are less 
susceptible to legislative or administra- 
tive blitzkrieg. 

Some indication of the direction of 
the new administration will be evident 
in the revised budget proposals it will 
submit soon after taking office. The re- 
quests for research funds should show 
an increase over the last Eisenhower 
proposals. But the deeper problems of 
developing policies and mechanisms for 
carrying out a coordinated national pro- 
gram of scientific research are expected 
to be developed gradually, partly 
through a process of trial and error, as 
the administration struggles to find its 
way. 

There are several points at which the 
new administration may wish to change 
the direction of Eisenhower policies. 
Two of them, possible revisions of an 
Atomic Energy Commission report pub- 
lished last week, are discussed below. 
But there will be a great deal of con- 
tinuity. 


Science Advisory Committee 


The President’s Science Advisory 
Committee, the highest-level organiza- 
tion for dealing with questions of sci- 
ence policy, has a reputation for being 
singularly nonpartisan. It is almost uni- 
versally regarded as an extremely valu- 
able organization, and a group like 
Senator Jackson’s National Policy Ma- 
chinery Subcommittee, which will 
shortly begin issuing a series of reports 
highly critical of Eisenhower’s methods 
of dealing with policy questions and the 
way he has used such bodies as the 
National Security Council, apparently 
has found little to criticize about the 
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workings of the Science Advisory Com- 
mittee. 

Because it is widely regarded as 
having worked so well and having been 
free of partisanship, the Science Ad- 
visory Committee is singularly free of 
worries over problems of transition to 
the new administration that have trou- 
bled so many other government bodies. 
George Kistiakowsky, chairman of the 
committee, made it clear before the 
election that he would leave the gov- 
ernment in January. But the new top 
Presidential science adviser is expected 
to be someone well known to the com- 
mittee and its staff, indeed probably a 
member of the present committee. 

A measure of the committee’s non- 
partisanship was suggested when a 
member was identified in the press as a 
top science adviser to Kennedy. In al- 
most any other area of the government 
a man publicly associated with the an- 
ti-administration candidate would have 
been promptly asked for his resignation. 
In this case the man voluntarily offered 
his resignation, but it was promptly 
turned down by Eisenhower. Almost 
anywhere else but on the Science Ad- 
visory Committee it would be regarded 
as unthinkable for a man to be simul- 
taneously on the staff of the President 
and on the staff of the opposition candi- 
date. 


Multidisciplinary Efforts 


Some of the questions the Science 
Advisory Committee has been struggling 
with and will continue to struggle with 
in the months ahead are how to or- 
ganize support for multidisciplinary ef- 
forts such as oceanography (Science, 
27 May) for which responsibility is 
fragmented among a number of differ- 
ent agencies and which therefore have 
a tendency to get lost in the shuffle 
under current methods of budgeting 
and presentation of programs to Con- 
gress; how to assure an adequate level 
of support for expensive, high-priority 
programs while assuring adequate sup- 
port for less glamorous but still very 


important fields (this problem comes 
up, for example, in working out pro- 
grams to support the very expensive 
work in high-energy physics while still 
assuring adequate support for low-en- 
ergy physics). Another side of this gen- 
eral problem is to assure a reasonable 
balance remains between support for 
physical and biomedical sciences and 
support for the social sciences and 
the humanities. 

In another area, there is general 
agreement on the need for making the 
Federal Council on Science and Tech- 
nology a more effective agency for gain- 
ing cooperation throughout the govern- 
ment on national science policy. The 
two, the President’s Science Advisory 
Committee and the Federal Council, 
are parallel organizations, both part of 
the executive office and both headed by 
the science adviser to the President. 
Both are quite young. The organization 
of the council was announced at the 
AAAS annual meeting in December 
1958, and it has been in operation only 
about a year. The President’s commit- 
tee, itself, has been a really important 
organization only since the increased 
concern with science was developed as 
an aftermath of sputnik. 


Federal Council 


The President’s committee advises the 
President on policy; the Federal Coun- 
cil’s major function is to enlist the sup- 
port of the agencies of the government * 
in carrying out the policies that are de- 
cided upon, a far more difficult task 
than is commonly realized, for govern- 
ment agencies have numerous ways of 
dragging their feet in carrying out presi- 
dential decisions. 

Beyond the problems that lie specif- 
ically in the area of science, there is 
the feeling that a more efficient method 
of budgeting has to be evolved in order 
to improve the efficiency of the gov- 
ernment in general. Budgeting consumes 
a major part of the time and energy 
of top officials. In areas like scientific 
research and foreign aid the present 
year-to-year budgeting procedures make 
it difficult to make the long-term com- 
mitments that nearly everyone feels 
should be made. In areas like oceanog- 
raphy, where programs are fragmented 
among many agencies, it is impossible 
to present a unified program to Con- 
gress, and the bits of the program must 
be considered by many different Con- 
gressional committees, few of which 
have the knowledge to understand the 
importance of the segment that comes 
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under their consideration as part of the 
over-all program. Reorganization of 
budget procedures has been talked about 
for years, without much progress being 
made. It will be a major accomplish- 
ment if the new administration can put 
it across in the course of the next 4 


years. 


AEC Report 


Two questions of scientific policy the 
new administration will face were sug- 
gested by an Atomic Energy Commis- 
sion report published last week sketch- 
ing the expected role of the Commis- 
sion’s national laboratories over the 
next 10 years. The report was not in- 
tended to represent a firm commitment, 
which would be premature even with- 
out the extra uncertainty over what the 
new administration will do. But it rep- 
resents a useful yardstick against which 
to gauge what is actually done in the 
years ahead. 

AEC-sponsored research (not includ- 
ing weapons research) now runs to well 
over $600 million a year. Two-thirds 
of the money is spent in the AEC’s 20 
major national laboratories, which are 
run on a contract basis by an industrial 
company, a university, or a group of 
cooperating universities. The labora- 
tories are owned and completely sup- 
ported by the government. They repre- 
sent an investment of over a billion 
dollars in equipment and buildings. 
Their staffs, though, are employees of 
the contract management rather than 
the government; this arrangement re- 
lieves the organizations of some of the 
restrictions, including salary limits, 
which would exist if the staffs were 
part of the civil service. 


Volume of Research 


The report suggests that the volume 
of AEC-sponsored research will grow 
with the growth of the national econ- 
omy, but does not specifically suggest 
that the growth of research will be only 
proportionate to the over-all economic 
growth of the country. It can be as- 
sumed that investment in research both 
by the AEC and by other government 
agencies will grow considerably faster 
than the national economy; one of the 
tasks for the new administration will 
be to decide how much faster. 

The Defense Department, for exam- 
ple, is spending only half as much 
money on basic research as its scien- 
tific advisory committees have been 
recommending. And when the Navy 
sponsored an attempt to calculate an 


11 NOVEMBER 1960 


optimum ratio of basic to applied re- 
search effort, its study committee de- 
cided that a ratio as high as 50/50 
might be advisable. This would imply 
a basic research effort in the Defense 
Department about 10 times the current 
level. And the desirability of such an 
expanded effort in turn would imply 
the need for a strenuous program of 
federal assistance to higher education 
in order to develop the scientific man- 
power necessary to carry it out. 


Federal Role 


Aside from the problem of deciding 
on a proper level of investment in re- 
search, the new administration will be 
faced with deciding whether it will ac- 
cept the present administration’s view 
of the role of the government in pro- 
moting research, which has been to try 
to hold to a minimum the amount of 
work done in facilities owned by the 
government. 

The AEC report on the future role of 
the national laboratories represents the 
view of the outgoing administration. It 
suggests that the government-owned 
laboratories are “mature” institutions 
not likely to grow very much, and that 
the bulk of the increased AEC-spon- 
sored research in the years ahead will 
be done through contracts and grants 
to the universities and industry. The 
national laboratories would continue to 
carry a great deal of responsibility for 
basic research in fields such as high- 
energy physics, where enormous out- 
lays are required for equipment, and 
for basic and applied research in high- 
priority areas where the group effort 
possible in the government-owned lab- 
oratories can produce results faster 
than the individual efforts of university 
scientists. Development projects, many 
of them involving improved types of re- 
actors, would be handled in the national 
laboratories through the preliminary 
stages and then would be transferred to 
industry for advanced development as 
soon as it became economically and 
technically feasible to do so. But the 
relative importance of the government 
laboratories would decline as further 
investment in research was directed 
primarily toward industry and the uni- 
versities. 

This attitude may be revised by the 
new administration. There is general 
agreement on the wisdom of support- 
ing basic research through the univer- 
sities whenever possible, if only to 
strengthen the universities and their 
ability to turn out greater numbers of 





well trained new men. An especially 
fast growth is seen for AEC-sponsored 
research in the universities in the fields 
of basic physics and biomedicine. But 
there seems to be some difference of 
opinion over industry’s future role. 

Complaints are heard that the Eisen- 
hower administration, always anxious 
to work through private industry rather 
than through government-owned facili- 
ties, has sometimes been premature in 
moving projects out of the national lab- 
oratories and into industry, although 
industry critics say that just the oppo- 
site is true. 

There have been cases where proj- 
ects have had to be taken back into 
the government laboratories for further 
development after it became clear that 
industry was not in a position to carry 
on the work. 

One of the major national labora- 
tories, for example, let a contract to an 
industrial firm to fabricate a new type 
of reactor fuel element. The assumption 
was that research and development 
problems had been solved to the point 
where the industrial company could 
deal with any further hitches. A year 
was wasted until the project was taken 
back into the national laboratory, where 
the facilities and personnel were on 
hand to solve the technical problems 
which had turned out to be more than 
the private company could deal with. 


Pressure on Laboratories 


Barring an increase in the size or 
number of the national laboratories, the 
number of new projects that can be 
undertaken will be limited by how 
quickly established projects can be 
moved to industry. This situation will 
put increased pressure on the labora- 
tories to hand projects over to industry 
as quickly as possible. The present ad- 
ministration regards this pressure as 
desirable. But if the new administration 
should decide that this wiil lead to pre- 
mature or inefficient transfers of re- 
sponsibility, it may recommend an ex- 
pansion of the government-owned 
laboratories beyond the modest expan- 
sion foreseen in the report. It may 
ask for greater expansion of the gov- 
ernment-owned laboratories in any 
case if it becomes apparent that impor- 
tant projects are being shut out because 
the national laboratories, without ex- 
pansion, cannot take them on and that 
industry, faced with the need for huge 
and hard-to-estimate investment in spe- 
cialized facilities, cannot profitably 
handle them.—H.M. 
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News Notes 





Libby and Glaser Win Nobel 
Awards in Chemistry and Physics 


Two University of California pro- 
fessors have won Nobel Prizes in sci- 
ence. Willard F. Libby, 51, of the Los 
Angeles campus, will receive the chem- 
istry prize, and Donald A. Glaser, 34, 
of the Berkeley campus, the physics 
prize. A check for approximately 
$43,700 will be presented to each man 
on 10 December during a ceremony in 
Stockholm that will similarly recognize 
Sir Macfarlane Burnet of Australia and 
Peter Brian Medawar of England, pre- 
viously announced joint winners of this 
year’s Nobel Prize in physiology and 
medicine. 

The Royal Swedish Academy of Sci- 
ences, which administers the awards for 
the Nobel Foundation, announced that 
Libby is being honored for having de- 
veloped a method of using carbon-14 
for age determination. Glaser’s prize- 
winning achievement is the invention 
of the bubble chamber, a device for 
studying subatomic particles. 

In developing his “atomic clock,” 
Libby found that all organic matter ab- 
sorbs a certain definite amount of car- 
bon-14. This disintegrates at a fixed 
rate, having a half-life of 5568 years. 
Therefore, by measuring the amount 
of radioactivity left in an ancient speci- 
men, ages of from 1000 to 30,000 
years can be calculated to within about 
200 years. Libby, a member of the 
Atomic Energy Commission from 1954 
to 1959, conducted his carbon-dating 
research after World War II, while at 
the University of Chicago. 





Willard F. Libby 
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Donald A. Glaser 


The Swedish Academy’s citation for 
Glaser described two earlier Nobel 
Prize winning methods of elementary 
particle study, C. F. Powell’s emulsion 
method and C. T. R. Wilson’s cloud 
chamber method, then pointed out that 
Glaser had bridged the “wide gap in 
range” between the two techniques by 
evolving a process in which the nuclear 
particles leave traces in superheated 
liquids; these traces appear on photo- 
graphs as “strings of fine vapor bub- 
bles.” The citation also said: “Mention 
should be made here of bubble cham- 
bers filled with liquid hydrogen which 
now render extremely valuable serv- 
ice. . . .” Glaser developed his bubble 
chamber at the age of 28, while he was 
on the staff of the University of Mich- 
igan. 

This is the first time in the 60-year 
history of the Nobel awards that two 
scientists from the same university have 
won the chemistry and physics prizes 
simultaneously and exclusively. 


New Standard of Length Adopted 


At 6 P.M. Paris time on 14 October, 
during the 11th General Conference on 
Weights. and Measures, the world 
adopted a new international standard 
of length—a wavelength of light—re- 
placing the meter bar which has served 
as the standard for more than 70 years. 
The announcement was made from 
Paris by Allen V. Astin, director of the 
U.S. National Bureau of Standards and 
head of the American delegation to 
the conference. The new definition of 
the meter as 1,650,763.73 wavelengths 
of the orange-red line of krypton-86 
will replace the platinum-iridium meter 
bar which has been kept at Paris as an 





international standard for length since 
1889 under the Treaty of the Meter. 

While not of general concern, the 
conference decision is of great impor- 
tance to those engaged in precision 
measurement in science and industry. 
For many years the world has relied on 
a material standard of length—the dis- 
tance between two engraved lines on 
the International Meter Bar kept at 
Paris. Duplicates of the International 
Standard were maintained in the stand- 
ards laboratories of other countries of 
the world. From time to time it was 
necessary to return these duplicates to 
Paris for recalibration, and occasional- 
ly discrepant results were obtained in 
these recalibrations. Also, there was 
doubt in the minds of some scientists re- 
garding the stability of the international 
meter bar. 

The new definition of the meter re- 
lates it to a constant of nature, the 
wavelength of a specified kind of light, 
which is believed to be immutable and 
can be reproduced with great accuracy 
in any well-equipped laboratory. Thus 
it is no longer necessary to return the 
national standards of length to Paris at 
periodic intervals in order to keep 
length measurements on a uniform basis 
throughout the world. Also, it is pos- 
sible to measure some dimensions more 
accurately in terms of the new defini- 
tion than was possible before. 


Measurement of Length Not Changed 


The new definition of the meter will 
not materially change the measurement * 
of length nor alter in any way the rela- 
tionship between the English and metric 
units. Experiments performed at the 
National Bureau of Standards by the 
team of A. G. Strang, K. F. Nefflen, 
J. B. Saunders, B. L. Page, and D. B. 
Spangenberg immediately prior to the 
meeting confirmed that the wavelength 
standard and the metal standard are in 
satisfactory agreement. The inch now 
becomes equal to 41,929.399 wave- 
lengths of the krypton light. 

Similar measurements performed by 
the National Research Council in 
Canada, by K. M. Baird and his as- 
sociates, are in substantial agreement 
with the National Bureau of Standards 
results. They all show that the distance 
from a point in New York to a point 
in Washington would be altered by less 
than three inches, as measured in terms 
of the old metal standard and the new 
wavelength standard. However, by 
adoption of the new definition, the 
standard of length which has been used 
by spectroscopists for the past 50 years 
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is brought into agreement with that used 
in other branches of science, thus in- 
creasing the unification of systems of 
measurement throughout the scientific 
world. Although the conferees recog- 
nized that the new definition may have 
the effect of shortening the meter, the 
amount of shortening will be less than 
1/5000 the thickness of a dime. 


Other Actions Taken in Paris 


Other actions taken by the Paris con- 
ference included the establishment of a 
central facility at the International Bu- 
reau of Weights and Measures for in- 
ternational coordination of radiation 
measurements and confirmation of a 
new definition of the second of time. 
The establishment of a central interna- 
tional facility for measurement of x- 
rays, radioactive isotopes, and neutrons 
will assure that all nations of the world 
will be able to make coordinated meas- 
urements of these radiations. To ac- 
celerate the planning of this major ef- 
fort to establish world-wide standards 
of radiation measurement, the Ford 
Foundation has made a grant of $32,- 
500 to the International Bureau of 
Weights and Measures, which was ac- 
cepted by the conference. 

The conference also confirmed the ac- 
tion of the International Committee on 
Weights and Measures in defining the 
second of time as 1/31,556,925.9747 
of the tropical year 1900, instead of 
1/86,400 part of the mean solar day, 
and discussed the possibility of using 
atomic vibrations as standards for meas- 
uring time intervals. 


Latin America Needs Journals; 
Appeal Made for Unused Issues 


The Division of Science Develop- 
ment of the Pan American Union has 
organized a new program to help Latin- 
American scientific libraries and infor- 
mation centers complete their files of 
scientific journals. Latin-American li- 
braries are being urged to become mem- 
bers of the U.S. Book Exchange and to 
request the journals they need through 
that organization’s established proce- 
dure. 

The Exchange is a nonprofit corpora- 
tion in Washington that serves as a cen- 
tral office for the exchange of books 
and journals between libraries all over 
the world. It also receives and dis- 
tributes contributions from individuals. 
Some 1800 libraries, more than half of 
them in foreign countries, are members. 
Approximately one and a half million 


11 NOVEMBER 1960 


items are exchanged annually, but re- 
quests often exceed supplies. 

The Pan American Union’s Division 
of Science Development has issued an 
appeal to U.S. scientists to send unused 
files of professional journals to the 
Book Exchange for distribution abroad. 
The division has also announced that if 
a Latin-American library has an urgent 
need for a specific journal which is not 
available in the U.S.B.E., the division 
will publicize that need through ap- 
propriate professional journals, sug- 
gesting that the journal be sent to the 
Exchange designated as a gift for the 
library in question. 

The estimated value of a gift and the 
mailing costs may be claimed as in- 
come tax deductions. For further in- 
formation, write to the U.S. Book Ex- 
change, Inc., 3335 V St., NE, Washing- 
ton 18, D.C., or to the Division of Sci- 
ence Development, Pan American 
Union, Washington 6, D.C. 


Drosophila Stock Center To Be 
Established in Philadelphia 


The Institute for Cancer Research, 
in Philadelphia, will establish a Dro- 
sophila melanogaster stock center. The 
center, the second one in the United 
States, will be under the direction of 
Irwin I. Oster of the institute’s Division 
of Chemotherapy. The National Science 
Foundation has awarded $124,800 to 
support the new project for a 5-year 
period. 

Some 2500 mutant strains of fruit 
flies will be maintained at the center. 
In addition to being used for research 
projects there, they will be available, 
free of charge, to researchers and 
teachers throughout the world. The 
stocks will be kept in groups of six 
vials each, so that cultures can be sup- 
plied to investigators at any time. 

The new center will have duplicates 
of the 800 varieties of fruit flies cur- 
rently maintained in the stock center at 
the California Institute of Technology. 
It will also have 600 stocks representing 
the major portion of the strains main- 
tained at Indiana University, as well as 
200 stocks maintained in the institute’s 
department of genetics, and 800 strains 
consisting of other useful mutations ob- 
tained from other laboratories or syn- 
thesized by Oster and his staff. 

The NSF grant also provides for the 
annual publication and _ distribution, 
through the Drosophila Information 
Service, of descriptions of the stocks and 
explanations and suggestions for their 





use. The publishing of periodic dia- 
grammatic descriptions of existing and 
future stocks will serve to familiarize 
workers in the field with the latest tech- 
niques available for research in Dro- 
sophila, 


Placement Services Being Surveyed 


Some 200 privately supported as- 
sociations concerned with higher edu- 
cation will soon receive from the 
U.S. Office of Education’s Division of 
Higher Education questionnaires con- 
cerning the nature and extent of higher 
education placement services offered. 
The study covers placement for all 
academic and administrative positions. 
Findings will be published as a direc- 
tory of higher education placement 
facilities, with a brief description of the 
study and an analysis of the problems 
in this area. The directory should be 
useful to colleges and universities, to 
faculty members wishing to secure or 
change positions, and to all higher edu- 
cation placement services. 

The study was conceived jointly by 
the U.S. Office of Education and the 
American Council on Education. The 
current phase of the work is being con- 
ducted under the direction of Robert 
Poppendieck, specialist for teacher edu- 
cation, U.S.O.E. He urges that all pri- 
vate organizations which provide place- 
ment assistance and have not received 
questionnaires report to his office, Rm. 
3760, U.S. Office of Education, Wash- 
ington, 25, D.C., so that they may be 
included in the study. 


News Briefs 


Controlled thermonuclear reaction. 
An extremely brief, but controlled, 
thermonuclear reaction was announced 
on 4 November by Frederic H. Coens- 
gen and his associates in the Univer- 
sity of California’s Lawrence Radiation 
Laboratory, Livermore. The achieve- 
ment, which was reported during a 
meeting of the American Physical So- 
ciety’s plasma physics division in Gat- 
linburg, Tenn.; is considered a major 
step in the search for an unlimited 
source of energy for peaceful uses. 

oe B * 

Explorer VIII launched. The Na- 
tional Aeronautics and Space Admin- 
istration announced that Explorer VIII 
was successfully launched from Cape 
Canaveral, Fla., on 3 November and 
is transmitting satisfactorily. A 90- 
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pound, “spinning-top” vehicle, this is 
the first of several planned satellites 
whose mission will be to chart the iono- 
sphere above the 400-mile level. Ex- 
plorer VIII is expected to stay in orbit 
for several years, but the transmitter is 
designed to operate for only 2 or 3 
months. 
* * * 

Science talent search. High school 
seniors throughout the country have 
been invited this month to compete in 
the 20th annual Westinghouse Science 
Talent Search for awards and scholar- 
ships totaling $34,250. Forty teen-agers 
judged in the Search as the nation’s 
most promising future scientists will 
attend the 5-day Science Talent Insti- 
tute in Washington, D.C., early next 
year to compete for five top scholar- 
ships. During their expense-paid trip to 
the institute, the national winners will 
exhibit their own research projects, tour 
government and _ private research 
centers, and hold discussions with many 
of the nation’s leading scientists. 
Science Service, Washington, D.C., ad- 
ministers the Search through its Science 
Clubs of America. A record 29,000 
students entered the competition last 
year. 

% * % 

Ecological society of Australia. At a 
meeting of animal and plant ecologists 
recently held in Canberra, Australia, a 
new biological society—the Ecological 
Society of Australia—was inaugurated. 
The objectives of the society are 
similar to those of the corresponding 
bodies in the U.S. and Great Britain. 

The society’s officers are as follows: 
president, K. H. L. Key; secretary, J. H. 
Calaby; and treasurer, A. G. McArthur. 
There will be an annual general meet- 
ing each August and an additional meet- 
ing held in association with the annual 
meetings of the Australian and New 
Zealand Association for the Advance- 
ment of Science. For information, write 
to the secretary, Wildlife Section, Com- 
monwealth Scientific and Industrial Re- 
search Organization, Box 109, Can- 
berra City, A.C.T., Australia. 

* * 

Radio telescope delayed. Construc- 
tion of the Navy’s rotating radio tele- 
scope at Sugar Grove, W. Va., has been 
delayed at least 2 years by unexpected 
engineering difficulties. Completion was 
originally scheduled for 1962. The 
saucer-shaped antenna, 600 feet in 
diameter, will be more than twice as 
large as the antenna at Jodrell Bank, 
England, now the world’s largest. Big- 
ger radio telescopes are being built by 
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scooping reflectors in the ground, such 
as the 1000-foot dish being built by the 
Defense Department in Puerto Rico. 
However, these cannot be rotated. 

Construction at Sugar Grove began 
in September 1958. Recently the largest 
single piece of the structure was put in 
place in the center of the foundation— 
a 116-ton cylindrical piece of steel, 15 
feet 442 inches in height and 10 feet 
in diameter, which will serve as the 
shaft for the central pintle bearing. 

cS * * 

Agricultural research laboratory. A 
major U.S. Department of Agricul- 
ture research laboratory was dedicated 
on 31 October. Located 25 miles north 
of Columbus, Ohio, the new building 
will house the North-Central Forest Bi- 
ology Laboratories, a unit of the Cen- 
tral States Forest Experiment Station, 
Forest Service; and the Shade Tree and 
Ornamental Plants Laboratory, a unit 
of the Agricultural Research Service. 

* * * 

Italian health institute anniversary. 
On 12 December the Istituto Superiore 
di Sanita of Rome will mark its 25th 
anniversary. A celebration will take 
place during the first International 
Symposium on National Health Insti- 
tutes and Research in Medico-Sanitary 
Problems, which is being sponsored by 
the World Health Organization, the 
Italian Minister of Health, and the 
Istituto Superiore. For information, 
write to the Istituto Superiore di Sanita, 
Viale Regina Elena 299, Roma, Italy. 

oe * Sd 

Teaching-improvement loans. The 
sum of $6,480,000 has been made avail- 
able under Title III of the National De- 
fense Education Act to provide loans 
for strengthening instruction in science, 
mathematics, and modern foreign lan- 
guages in private nonprofit elementary 
and secondary schools. The Act re- 
quires that funds be allotted for use in 
the states and territories in proportion 
to pupil enrollment. All information on 
the loans program and application 
forms will be sent immediately, upon 
request, to schools that wish to file a 
loan request in this fiscal year. Address 
requests to: John R. Ludington, Direc- 
tor, Aid to State and Local Schools 
Branch, Office of Education, Washing- 
ton 25, D.C. 

Bs * % 

Arctic sound named for Massey. An 
unnamed sound in Canada’s arctic archi- 
pelago is to be named after Vincent 
Massey, former governor general of Ca- 
nada. Massey Sound, as it will hence- 
forth be known, is the feature between 


Axel Heiberg and Amund Ringnes is- 
lands in the Queen Elizabeth Islands of 
the northern archipelago. It is approxi- 
mately 70 miles long and 30 miles wide. 
Massey has always been particularly in- 
terested in Canada’s northland. 

So * ok 


Molten salt reactor. The Atomic 
Energy Commission will build a reactor 
experiment of the molten salt type at 
the Oak Ridge National Laboratory as 
a part of the commission’s effort to in- 
vestigate advanced reactor concepts 
having potential advantages for the pro- 
duction of electrical power. The molten 
salt reactor concept offers the potential 
economic advantages of improved 
steam conditions and high efficiency 
through operation at very high tempera- 
tures and specific power. Since the fuel 
is in solution, no fabrication of fuel 
elements is necessary and continuous 
removal of fission poisons is possible. 

Costs of the experiment are esti- 
mated at about $4,100,000, exclusive 
of research and development. Initial 
operation is planned for spring, 1963. 

* * * 

Darwin film. The University of Chi- 
cago last month held a premiere show- 
ing of the “Darwin Centennia! Cele- 
bration Documentary Movie,”  pro- 
duced by Encyclopaedia Briiannica 
Films, Inc. The new film is devoted to 
the celebration held at the university 
last November which attracted scientists 
from all parts of the United States and 
abroad, including Sir Charles Darwin - 
and Sir Julian Huxley. The featured 
guest at the showing was John T. 
Scopes, a former University of Chicago 
graduate student and the school-teacher 
defendant in the famous Dayton, Tenn., 
“monkey trial” on the teaching of evo- 
lution. 

% % * 

IAEA fusion journal. The first issue 
of Nuclear Fusion, a quarterly interna- 
tional scientific journal devoted to plas- 
ma physics and controlled thermonu- 
clear research, was published last month 
by the International Atomic Energy 
Agency. Atomic fission, rather than fu- 
sion, has been the basis of most of the 
work done thus far in applying atomic 
energy for peaceful purposes. Contin- 
ued utilization of the fission reaction 
depends primarily on the continued 
availability of uranium and thorium, the 
principal sources of fissionable material 
in nature. It is believed that these re- 
sources will ultimately have to be sup- 
plemented in order to satisfy the rapidly 
mounting energy demands of the peo- 
ples of the world. 
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Grants, Fellowships, and Awards 


Biophysics. The National Academy 
of Sciences—National Research Council 
ad hoc Committee on International Re- 
lations in Biophysics has obtained funds 
to assist a number of U.S. biophysicists 
to attend the International Congress of 
Biophysics, Stockholm, 31 July—4 Au- 
gust 1961. A special committee has been 
established to screen applications for 
travel grants. Applications must be re- 
ceived no later than 37 December 1960. 
Application forms may be obtained 
from the Committee on International 
Relations in Biophysics, Division of 
Biology and Agriculture, National 
Academy of Sciences—National Re- 
search Council, 2101 Constitution Ave., 
NW, Washington 25, D.C. 

Medicine overseas. The Association 
of American Medical Colleges is accept- 
ing applicants for a foreign fellowship 
program which gives future United 
States physicians opportunity to study 
medicine in remote areas of the world. 
The program, begun last year under the 
sponsorship of Smith Kline and French 
Laboratories, enables selected medical 
students of either sex who have finished 
either their third or fourth year of 
training to benefit from unusual clinical 
experiences and to practice preventive 
medicine at outpost facilities in greatly 
different societies and cultures. The for- 
eign visits usually last about 12 weeks. 
Last year, grants totaling some $50,000 
were made to 29 students from a $180,- 
000 fund. It is expected that about 30 
Fellows will be named in 1961. Ap- 
plications, which are available through 
medical school deans, must be returned 
to the AAMC by 31 December. 

NATO. At the request of the Depart- 
ment of State, the National Science 
Foundation will again administer United 
States participation in North Atlantic 
Treaty Organization fellowships in sci- 
ence. About 50 fellowships will be 
awarded citizens and nationals of the 
United States to encourage further study 
in the sciences abroad. 

Awards will be made in the mathe- 
matical, physical, and engineering sci- 
ences; in medical and biological sci- 
ences, including anthropology and psy- 
chology (exclusive of clinical psychol- 
ogy); and in certain social sciences. 
Included, as well, are interdisciplinary 
fields which overlap two or more scien- 
tific disciplines. Applicants must, by the 
anticipated beginning of the fellow- 
ship, have earned a doctoral degree in 
one of the above-listed sciences or must 
have had research training and experi- 
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ence equivalent to that represented by 
the doctoral degree. 

Applicants are encouraged to apply 
for study in a country that is a member 
of the NATO community; however, 
consideration will be given to those 
planning study elsewhere. NATO fel- 
lows will receive $4500 for tenures of a 
full year and $3375 for the academic 
year. Limited round-trip travel and de- 
pendency allowances will also be pro- 
vided. 

Applications will be evaluated for the 
National Science Foundation by panels 
of scientists appointed by the National 
Academy of Sciences—National Re- 
search Council. Detailed information 
may be obtained from the Fellowship 
Office, National Academy of Sciences— 
National Research Council, 2101 Con- 
stitution Ave., NW, Washington 25, 
D.C. Completed application forms must 
be received by the NAS—-NRC by 19 
December. Awards will be announced 
on 3 April 1961. 

National Science Foundation. The 
National Academy of Sciences—Nation- 
al Research Council has again been 
called upon to advise the National Sci- 
ence Foundation in the selection of 
candidates for the foundation’s program 
of graduate and postdoctoral fellow- 
ships. The foundation plans to award 
approximately 1200 graduate and 150 
postdoctoral fellowships in these two 
programs during the 1961-62 aca- 
demic year. Academy—Research Council 
committees will evaluate the applica- 
tions of all candidates. Final selection 
will be made by the foundation, and 
awards will be announced on 15 March 
1961. 

These fellowships, which are open to 
citizens of the United States, may be 
applied to advanced study in the mathe- 
matical, physical, medical, biological, 
and engineering sciences, including an- 
thropology, psychology (exclusive of 
clinical psychology), and the following 
social sciences: geography, mathemati- 
cal economics, econometrics, demog- 
raphy, information and communication 
theory, experimental and quantitative 
sociology, and the history and philoso- 
phy of science. They are open to col- 
lege seniors, graduate and postdoctoral 
students, and others with equivalent 
training and experience. 

All applicants for graduate (pre- 
doctoral) awards will be required to 
take the Graduate Record examination 
designed to test scientific aptitude and 
achievement. This examination, ad- 
ministered by the Educational Testing 
Service, will be given on 21 January 





1961, at designated centers throughout 
the United States and in certain foreign 
countries. 

The annual stipends for graduate fel- 
lows are as follows: $1800 for the first 
year; $2000 for the intermediate year; 
and $2200 for the terminal year. The 
annual stipend for postdoctoral fellows 
is $4500. Limited allowances for tuition, 
laboratory fees, and travel will also be 
provided. 

Further information and application 
materials may be obtained from the 
Fellowship Office, National Academy 
of Sciences—National Research Council, 
2101 Constitution Ave., NW, Washing- 
ton 25, D.C. The deadline for receipt of 
applications for regular postdoctoral 
fellowships is 19 December 1960 and 
for graduate fellowships, 6 January 
1961. 


Scientists in the News 


Max Tishler, president of the Merck 
Sharp and Dohme Research Labora- 
tories Division of Merck and Co., Inc., 
has been chosen to receive the 1961 
Industrial Research Institute Medal, 
which is awarded annually for achieve- 
ment in the management and organiza- 
tion of scientific research in industry. 
Tishler, who is a member of the Na- 
tional Academy of Sciences, heads the 
staff of more than 1000 that conducts 
Merck’s $20-million-a-year research ef- 
fort in widely divergent fields, ranging 
from human health and nutrition to 
electronics. He pioneered the introduc- 
tion of cortisone and hydrocortisone, 
penicillin and streptomycin, B:: and 
other vitamins in the 1940's as head of 
Merck’s development team. His many 
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other scientific achievements include 
the first synthesis of hydrocortisone in 
1950. The medal will be presented next 
May at the annual meeting of the 
institute. 


Manuel Morales, career investigator 
of the American Heart Association and 
formerly professor and chairman of the 
department of biochemistry at Dart- 
mouth Medical School, has been ap- 
pointed professor of biochemistry at the 
University of California School of 
Medicine (San Francisco) and_ staff 
member of the Cardiovascular Research 
Institute. 

Three others from Dartmouth, all as- 
sociate professors of biochemistry, have 
joined the University of California and 
its Cardiovascular Research Institute— 
Jen Yang, Shizuo Watanabe, and Jean 
Botts. The first two have retained their 
titles, and the third is now associate 
professor of physiology. 


Joe M. Smith, professor of chemical 
engineering and chairman of the de- 
partment at Northwestern University, 
has been named winner of the 1960 
William H. Walker Award of the 
American Institute of Chemical Engi- 
neers. The award, which is made “to 
encourage excellence in contributions 
to the chemical engineering literature,” 
will be presented during the annual 
meeting of the institute at the Statler- 
Hilton Hotel, Washington, D.C., 4-7 
December. Smith is the author of some 
50 books and technical articles on the 
interaction of physical and chemical 
processes, heat transfer, thermody- 
namics (particularly thermodynamic 
properties of fluids), and applied chemi- 
cal kinetics and reactor design. 


Maurice Bender has been appointed 
chief of the research and training grants 
branch in the Division of Air Pollution 
of the U.S. Public Health Service, 
Washington, D.C. He was formerly 
executive secretary of the cancer chem- 
otherapy study section of the Division 
of Research Grants at the National In- 
stitutes of Health, Bethesda, Md. 


The Atomic Energy Commission has 
announced the appointment of John V. 
Vinciguerra as director of the Office 
of Contract Policy. He succeeds John 
R. Moore, who has been transferred 
to the commission’s Oak Ridge Opera- 
tions Office as assistant manager for 
administration. Vinciguerra was former- 
ly assistant director for safeguards in 
the Division of International Affairs. 
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Milton U. Clauser, former vice-presi- 
dent and director of research for Ramo- 
Wooldridge’s Space Technology Labo- 
ratories, has formed the Clauser Tech- 
nology Corporation in Torrance, Calif., 
which will engage in the development 
and production of electronic equipment 
for missiles. After 13 years with 
Douglas Aircraft Company, Clauser 
became head of the School of Aeronau- 
tics at Purdue University. In 1954 he 
joined the Ramo-Wooldridge organiza- 
tion. 

The new company’s scientific staff 
includes George A. Bronson, chief en- 
gineer; Fred W. Schmidlin, solid-state 
physics; Donald J. Farmer, quantum 
electronics; and Lee O. Heflinger and 
Edward L. Garwin, magnetohydro- 
dynamics and space simulation. 


Evert Arne Bjerhammar, professor 
of geology at the Swedish Royal In- 
stitute of Technology, Stockholm, has 
begun a 2-month lecture tour of engi- 
neering colleges in the United States. 
The tour is sponsored by the Engineers 
Joint Council and the American Society 
of Civil Engineers under a grant from 
the National Science Foundation, and 
is coordinated by the Surveying and 
Mapping Division of the ASCE. Bjer- 
hammar is a specialist in optical and 
electronic distance measuring devices, 
parallax-triangulation automatic map- 
ping, and applications of the calculus 
of matrices to the method of least 
squares. His tour includes some 25 
colleges and universities throughout the 
country. 


N. R. Brewer, associate professor in 
the department of physiology and su- 
perintendent of animal quarters at the 
University of Chicago, has received the 
1960 Griffin Award of the Animal Care 
Panel in recognition of his pioneering 
work in the field of laboratory animal 
care. 


Merlin D. Peterson, formerly direc- 
tor of Industrial Reactor Laboratories, 
Inc., Plainsboro, N.J., has resigned 
that position to accept an appointment 
as deputy associate laboratory director 
for education at Argonne National 
Laboratory. 


After 7 years as a project architect at 
the University of California Lawrence 
Radiation Laboratory in Berkeley and 
Livermore, Philip W. Faulconer has 
left on a year’s tour of laboratories and 
research organizations in Japan, India, 
and Europe. 


Microbiological Associates, Inc., 
Bethesda, Md., has announced the ap- 
pointment of George E. Jay, Jr., as di- 
rector, department of laboratory ani- 
mals. Previously he served as the ge- 
netics and animal resources officer for 
the Cancer Chemotherapy National 
Service Center of the National Cancer 
Institute. 


George E. Pake, professor of physics 
at Stanford University, has received the 
alumni award of merit from Carnegie 
Institute of Technology. He is the orig- 
inator of nuclear resonance techniques 
for analyzing the structure of crystals 
and is a member of the governing board 
of the American Institute of Physics. 


Nathan E. Cohen, dean of the School 
of Applied Social Sciences at Western 
Reserve University, will deliver a prin- 
cipal address at the 10th International 
Conference of Social Work, to be held 
in Rome, 8-14 January. 


Lars Lindquist of Uppsala University, 
Sweden, will spend this year as a Na- 
tional Academy of Sciences—National 
Research Council visiting scientist at 
the Quartermaster Research and Engi- 
neering Laboratories in Natick, Mass. 


William L. Bradford, chairman of 
the department of pediatrics at the Uni- 
versity of Rochester School of Medicine 
and Dentistry and a member of the 
faculty since 1926, has received the — 
1960 Gold Medal of the university’s 
Medical Alumni Association. The award 
is given to a faculty member in recog- 
nition of integrity and inspiring teach- 
ing. 


Harry L. Rietze, since 1958 assistant 
regional director in Alaska for the Bu- 
reau of Commercial Fisheries, U.S. Fish 
and Wildlife Service, has been appointed 
director. He replaces John T. Gharrett, 
who was recently transferred to Glou- 
cester, Mass., as regional director for 
the bureau’s North Atlantic Region. 


Lawrence R. Boies, professor and 
head of the department of otolaryn- 
gology at the University of Minnesota, 
was named president-elect of the Amer- 
ican Academy of Ophthalmology and 
Otolaryngology at the 65th annual busi- 
ness meeting, on 13 October in Chi- 
cago. He will take office in January 
1962, succeeding Dohrmann K. Pischel, 
San Francisco, who is now president- 
elect and will become president in 
January 1961. 
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Robert W. Knecht, who has just re- 
turned from a year’s study at Cavendish 
Laboratory, Cambridge, England, has 
been named assistant division chief of 
the Ionosphere Research and Propaga- 
tion Division of the Boulder Labora- 
tories of the National Bureau of Stand- 
ards. This new assignment is in addi- 
tion to his present duties as chief of the 
Sun-Earth Relationships Section of the 
Boulder Laboratories. 


Jason J. Nassau, professor of astron- 
omy and formerly director of the 
Warner and Swasey Observatory and 
the Nassau Astronomical Station of 
Case Institute of Technology, has been 
elected a corresponding member of the 
Academy of Athens in Greece. He is 
one of six such foreign corresponding 
members. 


The Martin Company, Baltimore, has 
announced the appointment of William 
S. Stringham, for the past 7 years a 
nuclear chemist for the Goodyear 
Atomic Corporation, to supervise activ- 
ities at Quehanna, Pa., where Martin 
has applied for a license from the 
Atomic Energy Commission to carry 
out advanced development work in 
isotopic power. Stringham will be in 
charge of laboratory facilities associ- 
ated with five heavily shielded “hot 
cells” in which a variety of radioactive 
fuels for atomic generators can be 
handled. 


Johannes van Overbeek, chief plant 
physiologist at Shell Development Com- 
pany’s Agricultural Research Labora- 
tory in Modesto, Calif., has been 
awarded an honorary doctor’s degree 
in agricultural science by the Institute 
Agronomique de IlEtat, Gembloux, 
Belgium. The presentation ceremony 
marked the institute’s centennial cele- 
bration. 


Robert Ornduff of the University of 
California, Berkeley, received the 
Cooley Award for the best paper pre- 
sented at the annual meeting of the 
American Society of Plant Taxonomists. 
His paper was entitled “Hybridization 
between Lasthenia and Crockeria (Com- 
positae): its taxonomic and evolution- 
ary implications.” 


Thomas G. Ward, since 1956 profes- 
sor of virology at the University of 
Notre Dame, has been named director, 
Division of Virus Research at Micro- 
biological Associates, Inc., Bethesda, 
Md. 
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Melvin S. Day, formerly director, 
Office of Technical Information, U.S. 
Atomic Energy Commission, has been 
named deputy director of the National 
Aeronautics and Space Administration’s 
Office of Technical Information and 
Educational Programs. 


The training program for anesthesi- 
ology at the University of Washington 
School of Medicine (Seattle) was re- 
cently given departmental status and is 
to be headed by John J. Bonica, former 
director of anesthesiology at Tacoma 
General Hospital and Pierce County 
Hospital. 

Also in the medical school, J. Thom- 
as Grayston, has been appointed pro- 
fessor of public health and preventive 
medicine and executive officer of the 
department. An authority on infectious 
diseases, he has headed a U.S. Navy 
medical research unit in Taipei, For- 
mosa, for the past 3 years. During that 
period he was on leave from a position 
as assistant professor of preventive 
medicine at the University of Chicago 
School of Medicine. 


Recent Deaths 


Johan G. Andersson, Stockholm, 
Sweden; 86; archeologist, who as a 
young man took part in several polar 
explorations, including Otto Norden- 
skoeld’s Antarctic expedition of 1901- 
04; in 1909 was appointed head of the 
Swedish Geological Institute and later 
spent about 10 years as geological re- 
search adviser to the Chinese Govern- 
ment; honorary member of the Society 
of Antiquaries in London, the Royal 
Anthropological Institute of Great 
Britain, and the Ecole Francaise d’Ex- 
treme-Orient in Hanoi; 29 Oct. 

John O. Bower, Philadelphia, Pa.; 
75; former director of surgical research 
at Temple University Medical School 
who, with associates, developed a serum 
to combat acute appendicitis; in 1940 
left Temple to establish the Foundation 
for Clinical and Surgical Research, 
which produced antiperitonitis serum 
and blood plasma during Wold War II; 
30 Oct. 

Leslie D. Cassidy, St. Louis, Mo.; 63; 
gastroenterologist and assistant profes- 
sor of clinical medicine at the St. Louis 
University School of Medicine; was as- 
sociate physician at the St. Mary’s 
Group Hospitals for 19 years, and was 
on the executive committee at DePaul 
Hospital, where he had also served as 
chairman of the staff; 24 Oct. 





Kenneth B. Clarke, Brooklyn, N.Y.; 
59; superintendent of systems program- 
ming for the Defense Activities Divi- 
sion of the Western Electric Company; 
former coordinator of transportation 
and logistics for the Distant Early 
Warning Line, a network of radar 
warning stations in the Arctic con- 
structed for the government by Western 
Electric; 28 Oct. 

Peter L. Goldacre, Canberra, Aus- 
tralia; 34; a senior research officer in 
the Division of Plant Industry, Com- 
monwealth Scientific and Industrial Re- 
search Organization, Canberra; ap- 
pointed in 1947 as one of the first two 
plant biochemists to join the plant di- 
vision; in early research, largely en- 
zymological, was the first to character- 
ize the “indoleacetic acid oxidase” 
complex as being composed in part of 
a peroxidase, and was instrumental in 
discovering the activating effect of 
monophenols on this enzyme complex; 
later research emphasis was on the 
mechanism underlying differentiation 
of plant cells, which led to his discov- 
ery of “Kineapple,” a yet uncharacter- 
ized, highly active cell division inducer 
from apple fruitlets; 16 Apr. 

Harry H. Goode, Ann Arbor, Mich.; 
51; professor of electrical engineering 
at the University of Michigan; known 
internationally for his work in the en- 
gineering of large-scale systems; served 
as a computer, mathematics, and de- 
fense consultant; a former technical di- 
rector of the Bendix Systems Division, 
Ann Arbor; 30 Oct. 

Alfred H. Lovell, Ann Arbor, Mich.; 
76; professor emeritus of electrical en- 
gineering at the University of Michigan; 
joined the university faculty in 191%, 
became professor in 1919, was made 
head of the department in 1945, and 
retired in 1954; 27 Oct. 

Robert B. McGraw, New York, 
N.Y.; 63; psychiatrist and a former 
clinical professor of psychiatry at the 
College of Physicians and Surgeons of 
Columbia University; served for 30 
years, until 1958, as chief of the uni- 
versity’s Vanderbilt Psychiatric Clinic; 
23 Oct. 

Robert S. Shaw, New York, N.Y.; 56; 
physicist on the faculty of the College 
of the City of New York since 1929; 
24 Oct. 

John C. Walker, Westfield, N.J.; 66; 
retired research director for the Cities 
Service Company, New York; an in- 
ventor who held patents in this country 
and abroad on corrosion control in gas 
and petroleum pipelines and on other 
processes; 31 Oct. 


1389 








Oasis and Casbah: Algerian Culture and 
Personality in Change. Anthropologi- 
cal Papers, Museum of Anthropolo- 
gy, University of Michigan, No. 15. 
Horace M. Miner and George De 
Vos. University of Michigan, Ann 
Arbor, 1960. vi + 236 pp. $2.50. 


This book is an important landmark, 
for it is the first modern personality 
study of a Saharan community yet pub- 
lished. It deals with the sedentary 
Arabic-speakers of Sidi Khaled (a small 
oasis in the northwestern desert), includ- 
ing those who have remained and others 
who have become economic refugees in 
Algiers. 

An excellent historical sketch and a 
detailed anthropological study by Miner 
are followed by a searching analysis of 
personality made by De Vos in con- 
sultation with Miner. The analysis is 
based mainly on Rorschach protocols 
of a random sample of 64 adult males. 

Two main objectives were to test 
Kardiner’s theory that institutions can 
be predicted from knowledge of basic 
personality and to discover at about 
what age personality really becomes set. 
“Blind” Rorschach analysis proved valid 
for cross-cultural personality rating, 
even with the intervention of inter- 
preters, but inadequate for predicting 
relationships between psychological and 
cultural variables. 

Compared with “normal” Americans, 
the total sample shows high levels of 
rigidity and maladjustment, which are 
correlated in the urban group but not 
in the oasis. Thought processes tend to 
be stereotypic and illogical as opposed 
to systematic, and a strong “obsessive- 
compulsive” quality is apparent; as- 
sociative blocking is relatively high; and 
personality in general is “inner-directed” 
and individualistic. Anxiety and tension, 
and awareness of them, are higher in 
Sidi Khaled than in America, and 
higher in Algiers than in the oasis. 
Women are passive, “sexual objects” 
rather than “social beings”; yet they 
seem more “easy-going” and better ad- 
justed to their lot than men. During 
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childhood “There is little room for 
logical discussion, and recourse to objec- 
tive fact is not often used as a way of 
settling issues.” A man does not take 
for granted the loyalty or integrity of 
either his wife or his children. In short, 
Saharan Arabs are less matter-of-fact 
rationally than we are, even after in- 
tense urban exposure to Western 
thought and ways: they just don’t think 
as we do. 

I have had many years of both pro- 
fessional and casually social relations 
with the kind of people Miner and De 
Vos describe, and I agree wholehearted- 
ly with their interpretations. But, in ad- 
dition, I am inclined to draw from their 
material further conclusions which 
probably occurred to them but which 
are not stated specifically in their book. 
Chiefly, I seem to see in the personality 
of the Arab undergoing acculturation in 
Algeria a phenomenon which is pain- 
fully apparent elsewhere: an emotional 
compulsion to adopt the superficial 
culture traits (clothing, eating habits, 
public comportment, and so forth) of 
alien rulers, while at the same time 
intensifying those occult native culture 
concepts and systems of perception 
which are most antagonistic to the cul- 
ture of the dominant alien community. 
Miner’s case history No. 26 is particular- 
ly revealing in this respect, for here we 
see a typical intellectual “grass-roots 
nationalist” stripped to his naked soul. 

To sum up, Oasis and Casbah is an 
enormously important book, even 
though it is too technical to be enter- 
taining reading for any except special- 
ists. Its importance lies in the fact that 
it is a searching “soil analysis,” so to 
speak, of the ground in which the 
Algerian rebellion has its roots. Anyone 
interested in the march of events in 
North Africa today should read it with- 
out delay, as should anyone interested 
in the much broader problem of why 
Western governments so often fail to 
“make friends and influence people.” 

LLoyp CaroT BricGs 
Peabody Museum, 
Harvard University 


The Future of Man. The BBC Reith 
Lectures, 1959. P. B. Medawar. Basic 
Books, New York, 1960, 128 pp. $3. 


There was a time when the conflict 
between the hereditarians and the en- 
vironmentalists seemed almost irrecon- 
cilable; the low point of this era was, 
perhaps, about 1897 when the sociolo- 
gist C. H. Cooley published his essay 
“Genius, fame and the comparison of 
races.” 

Since that time we have progressed, 
for protagonists on both sides of the 
fence have found merit in the criticisms 
of the opposition and have corrected 
and enlarged their views. In recent years 
there have been several books that have 
gone a long way toward bringing to- 
gether the conflicting lines of evidence. 
Among the best of these is this little 
book of Medawar’s. With a fine eclec- 
ticism he describes a great variety of 
facts, in writing which is concise and 
clear but which is yet part of an over- 
all structure that is surprisingly complex 
for so small a book. Why the complex- 
ity? I will return to this question after 
first describing the contents. 

While raking the greatest use of 
genetic knowledge, the author strongly 
enveighs against geneticism, which he 
defines (page 61) as “the application 
to human affairs .. . of a genetic knowl- 
edge or understanding which is assumed 
to be very much greater than it really 
is.” Some of the errors that geneticism 
(or perhaps better, biologism) leads to - 
he identifies as follows (page 99): “That 
competition between one man and an- 
other is a necessary part of the texture 
of society; that societies are organisms 
which grow and must inevitably die; 
that division of labour within a society 
is akin to what we can see in colonies 
of insects; that the laws of genetics have 
an overriding authority; that social evo- 
lution has a direction forcibly imposed 
upon it by agencies beyond man’s con- 
trol—all these are biological judgments; 
but, I do assure you, bad judgments 
based upon a bad biology.” Similarly 
(page 34), the labeling of a family stock 
as degenerate because it has produced 
an unfortunate double recessive pheno- 
type is bad biology. “People who brand- 
ish naturalistic principles at us,” says 
Medawar (page 103) “are usually up to 
mischief. Think only of what we have 
suffered from a belief in the existence 
and overriding authority of a fighting in- 
stinct; from the doctrines of racial su- 
periority and the metaphysics of blood 
and soil; from the belief that warfare 
between men or classes of men or na- 
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tions represents a fulfillment of histori- 
cal laws. These are all excuses of one 
kind or another, and pretty thin ex- 
cuses.” 

Such an argument from consequences 
might lead the unwary to suppose that 
the author would be on the environ- 
mental side of every argument; but this 
is not so. To begin with, he says (page 
58) “It is extremely difficult to think of 
any social habit or act of legislation that 
has no genetic consequences. Penal, fis- 
cal, social, moral, medical, political, or 
educational laws, schemes, treatments, 
habits or observances will all make 
some mark on our genetic structure.” 
Medawar gives many illustrations of 
this fundamental axiom of eugenics. 
Building on the argument presented in 
the first two chapters of his earlier book, 
The Uniqueness of the Individual (Me- 
thuen, 1957; Basic Books, 1958), he 
points out that the continued develop- 
ment of the present tendency toward 
early completion of families will ulti- 
mately bring about the earlier appear- 
ance of the hereditary pathologies of 
the latter half of life—Huntinton’s cho- 
rea, some manic depressive psychoses, 
and some kinds of cancer. Good inten- 
tions alone cannot save us from the un- 
wanted consequences of our acts. 

The treatment of the inheritance of 
intelligence is thorough and courageous. 
“Some people speak with angry con- 
tempt of ‘so-called intelligence tests’; 
having satisfied themselves of the ab- 
surdity of claims which psychologists 
no longer make for them (and which 
the better psychologists never did make), 
they dismiss the entire subject from 
their minds. Others profess to attach no 
meaning to the word ‘intelligence’-—but 
try calling them unintelligent and see 
how they react. At the risk of being 
peremptory . . . I shall take the view 
that intelligence tests measure intellec- 
tual aptitudes which are important, 
though very far from all-important; and 
that these aptitudes make up a signifi- 
cant fraction of what we all of us call 
‘intelligence’ in everyday life” (pages 
74-75). He discusses in detail the mean- 
ing of the extensive surveys of Scottish 
children made in 1932 and 1947, which 
showed a slight increase in ‘intelligence’ 
for boys and a considerable one for 
girls. Antieugenicists have cited these 
results as a refutation of genetic fears. 
Medawar points to two environmental 
factors that could easily account for the 
apparent rise. First, there was an even 
greater increase in the physical develop- 
ment of the 11-year olds surveyed at 
the later period; since “mental” and 
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“physical” are not really independent 
variables, this fact indicates that the 
chronological 11-year olds tested in 
1947 were biologically older than the 
same nominal age group in 1932. Sec- 
ond, since our intelligence tests lean 
heavily on verbal ability the children 
tested in 1947, by virtue of radio and 
television, were more experienced in 
verbal techniques than the children of 
the preceding generation. 

As I mentioned earlier, Medawar’s 
book is remarkable in combining excep- 
tionally clear exposition on a fine scale 
with an over-all complex structure. I 
would like to try to explain the reasons 
for the complexity, proceeding from rel- 
atively certain points to the relatively 
more controversial. First, we should 
note that these essays were originally 
given as lectures on the BBC. In spite of 
their difficulty (it would be inconceiv- 
able that an American broadcasting 
company would initiate such a series), 
they have a certain loose-jointed con- 
versational way of “beating around the 
bush.” This is certainly good for a lec- 
ture, and not bad for a book. 

Second, in preparing the lectures for 
publication Medawar understandably 
felt obliged to add notes—documenting, 
justifying, and qualifying his spoken 
words. The result is a volume in which 
19 percent of the content is in the form 
of notes. For the usual economic rea- 
sons the notes are not literally footnotes 
—that is, notes at the foot of the page— 
but are rather “tailnotes”—that is, notes 
placed at the end of the book. The argu- 
ment is thus dispersed by the biblio- 
graphic machinery. The serious reader 
will find [as W. E. K. Middleton re- 
marked in Isis 51, 338 (1960)] that 
reading such a book “involves two book- 
marks and about fourteen fingers, nine- 
teen if he decides to make an index card 
of the reference.” 

The third (and most controversial) 
reason for the complexity is related to 
the “sensitiveness” of the topics dis- 
cussed—eugenics, intelligence, value- 
bound individual differences, racial dif- 
ferences, and freedom in a population- 
harassed world. Whatever may be the 
best answers to the questions, we can 
assume a priori that these answers 
threaten every traditional political posi- 
tion, “conservative,” “liberal,” or what 
have you. A scholar, like all men, is a 
social animal, and he cannot entirely 
avoid being “other-directed,.” to use 
Riesman’s phrase. As a result, when the 
scholar presents the heresies implied by 
new Knowledge, his exposition may 
sometimes border on the ambivalent. 


(In the present instance, see Medawar’s 
remarks on race, pages 60-63.) 

To say The Future of Man is com- 
plex is not to damn it. It is one of the 
powers of an artist that he turns the 
necessities of time and medium to good 
use, and Medawar is a real artist with 
words, in the great English traditions of 
the Huxleys and Haldane. Like them, he 
shows by example that a love of sci- 
entific precision and a strong aesthetic 
sense are not mutually exclusive. 

GaRRETT HARDIN 
Department of Biology, 
University of California, Santa Barbara 


Theory of Elementary Particles. Paul 
Roman. North-Holland, Amsterdam; 
Interscience, New York, 1960. xii + 
575 pp. Illus. $12. 


An examination of any volume of 
Physics Abstracts would indicate that 
the theory of elementary particles is one 
of the major subjects of investigation in 
contemporary physics. In spite of this, 
there is an absence of useful textbooks 
in the field, with the result that the 
beginning student must study the origi- 
nal literature, often without a reliable 
guide to the relevant papers. Roman’s 
book is an attempt to provide such stu- 
dents with an introduction to the main 
theoretical principles which are used in 
elementary particle physics, with par- 
ticular emphasis on the symmetry prop- 
erties of the interactions of particles. 
Regrettably, his book is only partly suc- 
cessful in fulfilling this aim. 

The most valuable parts of the book 
are the first two chapters, which present 
the elements of group theory, the rep- 
resentations of the four-dimensional or- 
thogonal group, and the algebraic as- 
pects of the Dirac, Klein-Gordan, and 
Fierz-Pauli equations. The discussion 
here is clear and the writing style inter- 
esting. 

In the next section of the book, the 
symmetries of space reflection, time re- 
versal, and charge conjugation are dis- 
cussed, and the implications of recent 
theoretical and experimental work on 
weak interactions are presented. The 
presentation here, while on the whole 
useful, is marred by several misstate- 
ments, and any student reading the 
book must exercise care. For example, 
this chapter includes a “proof” of the 
false theorem that if charge conjuga- 
tion invariance holds, the effect of parity 
nonconservation cannot be detected if 
the final state is weakly interacting. 
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The final chapter deals with isotopic 
spin and its generalizations. It is in the 
theory of strong interactions that pres- 
ent-day elementary particle theory is 
faced with its greatest problems; hence, 
it is here that a textbook is hardest to 
write. The author has chosen to present 
many highly speculative ideas, some of 
which have already been made obsolete 
by newer developments, without making 
clear that the evidence for them is 
somewhat weaker than for Lorentz in- 
variance, for instance. The inclusion of 
such material in a textbook is probably 
unwise. It will perhaps be impossible to 
write a really adequate text on the 
theory of elementary particles until 
more of the major problems of that 
theory have been solved. 

G. FEINBERG 
Department of Physics, 
Columbia University 


Atlantic Hurricanes. Gordon E. Dunn 
and Banner I. Miller. Louisiana State 
University Press, Baton Rouge, La., 
1960. xx + 326 pp. Illus. $10. 


The large, rotary, tropical storm 
known regionally as the “hurricane,” 
“typhoon,” or “tropical cyclone” has a 
capacity for death and destruction well 
known to coastal and island inhabitants 
of the United States, Mexico and other 
Central American countries, Japan, 
China, the Philippines, and the South 
Pacific and Indian oceans. As many as 
300,000 people have perished in a single 
storm, and two storms in the United 
States—Diane (1955) and Donna (1960) 
—have each caused damage that 
amounted to nearly $1 billion. Their 
energy output borders on the fantastic: 
the conversion of one day’s hurricane 
winds would supply the electrical power 
requirements of the United States for 
six months. An average hurricane pro- 
duces 20 billion tons of fresh water a 
day, which someday may be used by 
thirsty and ingenious future generations. 

This book, written by two members 
of the Weather Bureau’s hurricane fore- 
cast center at Miami, Fla., contains 
background information and safety fea- 
tures which could well mean the dif- 
ference between life and death for large 
numbers of Americans who, in recent 
years, have moved to ocean beaches or 
who have ventured forth in boats into 
areas vulnerable to hurricanes. Much 
recent progress has been made in hur- 
ricane detection, tracking, and predic- 
tion by use of weather reconnaissance 
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aircraft, radar, hurricane “beacons,” 
and statistical and dynamical techniques 
involving use of electronic computers. 
These developments, combined with 
more effective dissemination of warn- 
ings, have brought the ratio of fatalities 
to property damage down by a factor 
of 60 in the past 30 years. 

A glimpse into the potential contribu- 
tion of weather satellites is given by a 
picture of the pinwheel clouds of a trop- 
ical cyclone observed near New Zealand 
on 10 April 1960 by the first weather 
satellite, Tiros I. 

The book is given sharp focus by 
several fascinating eyewitness accounts 
made by survivors, some of them profes- 
sional meteorologists, of outstandingly 
destructive hurricanes. A brief account 
of normal tropical weather patterns is 
followed by discussion of hurricane cli- 
matology, characteristics, energy, the- 
ories of forecasting, and destructive 
storm tides, surges, waves, rain floods, 
and winds. Sections of considerable 
practical value are devoted to the hur- 
ricane warning system, how to prepare 
for hurricanes, ways to improve zoning 
laws and building codes, and how to 
survive when the storm hits. The ap- 
pendixes contain a listing of hurricanes 
that afflicted the United States from 
1653 to 1958 and a useful glossary of 
meteorological terms. 

Of particular interest are the sections 
devoted to the results of recent hurri- 
cane research, particularly those stem- 
ming from the extensive field activities 
of the National Hurricane Research 
Project; this project, the largest ever 
devoted to the study of a single meteor- 
ological phenomenon, owes its estab- 
lishment to the increased federal sup- 
port which was provided after the 
disastrous hurricanes of 1954 and 1955. 
In answer to the inevitable question of 
hurricane control, there is a brief ac- 
count of several inconclusive hurricane 
seeding experiments as well as an ac- 
count of the formidable problems in- 
volved in counteracting such energetic 
atmospheric phenomena. 

For the more scientifically minded, 
the book will not serve as an adequate 
substitute for the chapter on tropical 
storms contained in Riehl’s Tropical 
Meteorology (1954) or for the section 
on climatology and the record of storm 
movement and behavior found in Tan- 
nehill’s Hurricanes (1944). Perhaps the 
book’s greatest shortcoming is its failure 
to put in specific terms the principal 
unresolved problems concerning hurri- 
cane structure, behavior, and movement 
or to show how progress in the solution 


of these problems could contribute to 
improved understanding and prediction. 
By and large, however, the book pro- 
vides interesting reading for the layman 
and vital information to state and city 
officials, construction engineers, and 
others concerned with alleviating hur- 
ricane damage. 

H. WEXLER 
204 South Lee Street, 
Falls Church, Virginia 


The Search for Order. Cecil J. Schneer. 
The development of the major ideas 
in the physical sciences from the 
earliest times to the present. Harper, 
New York, 1960. xvii + 398 pp. 
Illus. $6. 


This is one of many recent books de- 
signed to introduce science to the gen- 
eral reader. More than most, it suc- 
ceeds in portraying science as an essen- 
tial part of our cultural heritage and as 
a framework for modern ideas and be- 
liefs. 

Necessarily the author limits himself 
to a few topics, to “scientific ideas 
which in my opinion have had the great- 
est influence on the evolution of civiliza- 
tion.” These ideas progress from the 
cosmology of the solar system to me- 
chanics, thermodynamics, evolution, 
field theory, relativity, and quantum 
theory. Chemistry and geology are 
limited to brief chapters, biology ap- 
pears only in the discussion of evolu- 
tion, and stellar astronomy is hardly 
mentioned. No two scientists would 
agree completely about the wisdom of 
this distribution, but certainly the topics 
selected provide material for a coherent, 
colorful, many-faceted, and often excit- 
ing story. The story is told with great 
zest, good humor, and broad under- 
standing. Scientific ideas are set against 
a background of history and philosophy 
which serves admirably to bring out 
their relevance to the development of 
Western civilization. The author should 
be commended especially for his vivid 
and unorthodox biographical sketches 
of eminent scientists—sketches accom- 
panied by numerous apt quotations 
from their writings. 

The major shortcoming of the book 
is the brevity of its treatment of the sci- 
entific ideas themselves. There is no 
escape from this, of course, if the his- 
torical and philosophical material is to 
be retained and if the book is to be 
held to a reasonable length. The rela- 
tion of force to acceleration, the con- 
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cept of atomic weight, the second law 
of thermodynamics, the interpretation 
of spectra, the uncertainty principle—all 
traditional stumbling blocks to novices 
in science—are presented rapidly, non- 
chalantly, with practically no examples 
and few diagrams. The extreme con- 
densation in places leads to statements 
which a nonscientist would find mis- 
leading or confusing—for example, the 
assertion that alkali metals “combine 
with oxygen in the proportion 2:1” 
(page 149); the picture of a molecular 
model with no caption other than 
“Structural chemistry” (page 152); the 
use of ocean waves as an example of 
simple transverse wave motion (page 
246); the casual statement about “‘cer- 
tain sharply defined frequencies . . . 
called line spectra” (page 349). More 
serious, perhaps, is the impression left 
by some of the brief discussions that 
scientists are a species of wizard, who 
effortlessly hit on the magical equation 
or the kind of experiment necessary to 
solve a problem. 

This characteristic of the book may 
be a shortcoming or not, depending on 
the audience for which the book is in- 
tended. A reader with a modest back- 
ground in elementary science could fill 
the gaps and resolve the ambiguities 
without trouble. Henry Margenau, in 
a foreword, expresses “a strong desire 
to see this sort of treatment in the hands 
of my physics: and of my philosophy 
students”; and for such students, the 
book is admirably suited. On the other 
hand, the author himself maintains that 
“the objective of the book is to intro- 
duce the physical sciences,” presumably 
to liberal art students like those in his 
own classes. It seems questionable just 
how clear a conception of science such 
students will obtain from discussions 
that gloss over difficulties and appar- 
ently require no rigorous thinking on 
the part of the reader. The scarcity of 
numerical examples and diagrams, the 
lack of end-of-chapter questions, the 
near-absence of subheads in the text, 
the masking of important definitions by 
philosophical asides—these hardly seem 
calculated to help beginners in learning 
science. 

One other aspect of the book makes 
it ill-suited for elementary classes. At 
times the author is lured by his philo- 
sophical rambling into assertions which 
by themselves sound pretty extreme. 
One example, at the end of a discussion 
on entropy, probability, and determin- 
ism, is this bald statement: “We have 
recovered free will.” Another, apropos 
“the white-coated multitude” of ap- 


11 NOVEMBER 1960 


plied scientists, is the statement: “These 
men are the most dangerous of all. 
They are the illusion but not the stuff of 
which civilization is made.” Now both 
of these examples are here taken out 
of context, and both are reasonable 
enough in the paragraphs where they 
occur. But elementary students have a 
genius for taking statements out of con- 
text; these examples are the sort of 
thing that students like to underline in 
red pencil, and remember long after 
they have forgotten the rest of the text. 

Objections of this sort are, of course, 
only facets of the much-debated and 
never-solved question of how science 
can best be presented to liberal arts stu- 
dents. In defense of a book like this 
one, it can be argued that a student on 
reading it will find science palatable, he 
will get at least an emotional apprecia- 
tion of the contributions of science to 
our culture, he will learn enough of the 
vocabulary to sound sophisticated, and 
he should be impressed with the pro- 
visional, empirical nature of scientific 
hypotheses. Perhaps this is all that can 
be expected. For teachers who feel that 
students need more personal contact 
with the rigors of scientific thinking, 
however, the book can serve only as a 
supplement to a more orthodox pres- 
entation. 

As supplementary reading in an ele- 
mentary course, or as a text for more 
advanced students with a sound back- 
ground in science, philosophy, and his- 
tory, the book is a valuable contribu- 
tion to the increasing body of literature 
that attempts to bridge the gap between 
the “Two Cultures” of C. P. Snow, the 
scientific and humanistic cultures of 
the modern world. 

KONRAD B. KRAUSKOPF 
School of Mineral Sciences, 
Stanford University 
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Hartmann, and Norbert Lang; “Grund- 
mechanismus der Magensaureproduktion 
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Radiation Flavor—Fact or Fancy 


Abstract. Experimental results indicate 
that sensory evaluations in different labo- 
ratories give equivalent results if standard- 
ized procedures and a standard sample are 
used. Conflicting results concerning the 
flavor of irradiated foods are due largely 
to different methods of evaluation and to 
incorrect interpretation of results. Unusual 
flavor due to irradiation should be con- 
sidered different, not necessarily objection- 
able. 


It is estimated that the sterilization of 
food by ionizing radiation at a dose of 
4.5 megarad breaks about 0.0075 per- 
cent of the chemical bonds (J). That 
this small absolute change is quite ap- 
parent to man’s olfactory and gustatory 
senses, which have a sensitivity of parts 
per billion, has been amply documented 
in the literature. Unfortunately, a criti- 
cal appraisal of the literature also indi- 
cates that various laboratories have 
frequently disagreed as to the extent 
and importance of the sensory changes 
produced. As a result, objective evalu- 
ation of the potential of ionizing radia- 
tion to preserve foods has been difficult 
for scientists and nonscientists alike. 

An attempt to resolve some of the 
diversity of research results in this field 
occurred in 1957 when investigators in 
the Quartermaster Corps Radiation 
Preservation of Foods Project formu- 
lated a controlled, cooperative experi- 
ment in which a standard homogeneous 
sample of meat was used. It had been 
suggested that the diversity of results 
might be due to the difference in the 
experimental materials used, to unrecog- 
nized variations in treatment and testing 
procedures, or to nonuniformity in the 
interpretation of results. It was hoped 





Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
1-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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Reports 


that through a controlled experiment 
with a standard sample of meat, the 
data and results reported by different 
investigators could be compared and 
correlated, and some explanation could 
be obtained for the nonagreement of 
earlier data. 

Such a study was subsequently car- 
ried out with 17 cooperating investiga- 
tors. Unfortunately, the results did not 
give the hoped-for correlations between 
flavor and chemical evaluations. This 
was partly because of technological 
difficulties in preparing, handling, and 
shipping the meat, and partly because 
of an obviously great variation in labo- 
ratory procedures and expressions of 
results. The success of this first study 
lay primarily in its focusing of attention 
on the problems involved in designing 
and executing such an experiment. 

Plans for a second cooperative study 
were formulated in early 1958. In this 
study it was decided to concentrate 
upon sensory evaluation, since it was 
felt that the greatest amount of vari- 
ability in methods and interpretations 
arose in that area. Moreover, it was 
obvious that until reliable sensory evalu- 
ation could be achieved, a correlation 
of chemical evaluation with flavor would 
not be possible. 

Accordingly, a test plan was formu- 
lated which attempted to standardize, 
in so far as possible, the methods of 
preparation and evaluation, so that any 
differences found would be attributable 
to factors other than methods (2). Two 
sensory testing methods were used. One 
required rating of the intensity of 
“irradiation flavor”; the other was the 
hedonic-scale preference method (3). 
The chief difference in the methods was 
the use of “experts” for rating intensity 
of irradiation flavor and “consumer- 
type” subjects in the preference tests. 

The average intensity and hedonic- 
scale ratings are shown in Table 1. The 
intensity of irradiation flavor is shown 
to be a direct (though not linear) func- 
tion of dose. The agreement among 
laboratories for this method is excellent, 
the mean correlation coefficient r (by 
Fisher’s z method) being 0.94. 

In the preference tests, no differences 
were found between the nonirradiated 
samples and the samples irradiated with 
1.25 and 2.5 megarad, respectively, and 
only the sample irradiated with 5 


megarad was significantly less preferred 
(.01 > p > .001). While the mean 
correlation coefficient r for this method 
was only 0.55, the absence of a definite 
trend among the four samples gives 
some clue to the reason for the low 
correlations. 

The results clearly indicate that the 
purpose of the test had been accom- 
plished—that is, it had been demon- 
strated that sensory evaluations carried 
out by a number of different labora- 
tories give equivalent results if stand- 
ardized procedures and a_ standard 
material are used. 

The results also suggest that the non- 
agreement of research results reported 
in the literature is due, to a large de- 
gree, to differences in interpretation of 
the results. The value of a panel of 
experts lies in the ability of its members 
to evaluate a particular component of 
the total flavor according to the instruc- 
tions given, but no correlation of this 
evaluation with a preference rating of 
the sample should be assumed. 

Although an evaluation of the rela- 
tionship of irradiation flavor and prefer- 
ence was not an objective of the co- 
operative study, the results suggested 
that investigations of such a relationship 
were in order. It must be assumed that 
the preference-test subjects could detect 
the irradiation flavor, even though their 
preferences were not affected by it ex- 
cept at the highest level of irradiation. 


Table 1. Data on cooperative flavor evaluation 
of a standard beef sample (2). Method 4A, in- 
tensity of irradiation flavor (l-none to 9- 


extreme), at eight laboratories; method B, © 


hedonic-scale preference tests, at ten labora- 
tories; r, mean correlation coefficient. The slope 
over the four ratings under method 4 is highly 
significant (p >.001). 











Irradiation AV. rating 
levels 
Method A Method B 

(Mrad) (r = 0.94) (r = 0.55) 
0 2.1 6.1 
1.25 3.7 6.0 
2.5 4.5 6.0 

5 5.2 5.4* 





* Significantly different from the other three values 
(.01 > p > .001). 


Table 2. Mean preference ratings of irradiated 
beef samples by the same individuals at successive 
intervals. 











Av. ratings 
Judgments (hedonic scale) 
Day (No.) 
(0 Mrad) (4 Mrad) 
1 80 7.3 6.3* 
2 68 hie 6.2* 
3 74 7.4 6.3* 
4 72 pie 6.1* 
16+ 54 7.3 6.5 
23t 60 6.8 6.4 





* Significantly less preferred (p > 0.001). 
not tested for significance. 
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The question then arises as to whether 
a consumer will learn to recognize, and 
to like or dislike, the flavor upon further 
or repeated consumption of irradiated 
beef products. To test this potential of 
recognition, a panel of 40 consumer- 
type subjects was requested to rate non- 
irradiated and irradiated ground beef 
on 4 successive days and again on the 
16th and the 23rd days from the start 
of the test. In each test session each 
subject rated two nonirradiated samples 
and two samples irradiated at a level of 
4.0 megarad; all samples were identified 
only as “ground beef.” 

The mean preference ratings obtained 
are shown in Table 2; for statistical 
analyses, only the data from the 28 
subjects who participated on each of the 
first 4 days. were included. Again, a 
high level of irradiation is shown to 
decrease consumer preference to a sig- 
nificant extent. There was no significant 
difference between the ratings given 
either the nonirradiated or the irradiated 
samples on any single day, however, 
and no change was evident in people’s 
preferences in regard to irradiated beef 
with repeated exposure to the product. 
Although too few subjects (NV = 18) 
participated in all of the sessions for an 
analysis of variance for the 16th and 
23rd days to be conclusive, the data 
suggest that there was less difference 
in the preferences between nonirradi- 
ated and irradiated samples at the end 
of the test than at the beginning. 

The results in the experiments dis- 
cussed here suggest that the view that 
irradiated foods have objectionable 
flavors is not wholly justified. It seems 
probable that an attitude of suspicion 
toward anything connected with irradi- 
ation, coupled with the noticeable 
change in flavor, accounts for the 
opinion. An analogous evaluation situa- 
tion would be the attempt to obtain a 
meaningful flavor evaluation for a 
canned orange juice with a panel of 
judges who traditionally drink fresh 
orange juice and interpretation of their 
evaluations by the staff of a manufac- 
turer of frozen orange juice. 

While it is true that the responses of 
a representative tasting panel may fore- 
tell the influence of attitude upon con- 
sumer acceptance, it should be remem- 
bered that attitudes change and that it 
will be several years before irradiated 
foods are offered to the public. It 
seems more meaningful at this time, 
therefore, to recognize that irradiation 
produces changes in flavor but that such 
changes are not necessarily objection- 
able (4). 

MavrIceE P. DRAKE 

BEVERLEY J. KROLL 

FRANCIs J. PILGRIM 
Quartermaster Research and Engineering 
Command, Quartermaster Food and 
Container Institute, Chicago, Illinois. 
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Control of Behavior by Presentation 
of an Imprinted Stimulus 


Abstract. When presentation of an im- 
printed stimulus is contingent upon an 
arbitrarily chosen response, the rate of 
emission of this response increases. This 
control of responding requires a moving 
imprinted stimulus and does not require 
a following response by the duck. 


Imprinting has been described as “the 
process by which certain stimuli be- 
come capable of eliciting certain ‘in- 
nate’ behavior patterns [during] a criti- 
cal period of the animal’s behavioral 
development” (7). In particular, duck- 
lings have been observed to follow 
moving objects and to develop a life- 
long affinity for the followed object. The 
experiments reporic 1 here (2) demon- 
strate that control of the duckling’s be- 
havior by the presentation of the im- 
printed stimulus is not limited to the 
elicitation of innate responses. The 
presentation of the imprinted stimulus 
will also control the rate of emission 
of an arbitrarily chosen response. 

The experimental space was a rec- 
tangular, black plywood box divided 
by a Plexiglas panel into a runway 
that contained the duck and an appara- 
tus compartment that contained the 
imprinting stimulus, a yellow cylinder 
(Fig. 1). “Presentation” of the stimu- 
lus consisted of transilluminating it and 
lighting the dark apparatus compart- 
ment. The imprinting stimulus was 
moved continuously back and forth 
along the runway, with a slight sway- 
ing and twisting motion, at 1 ft/sec. 
The response chosen for study was a 
peck of 8 gm or more on a Plexiglas 
disk 0.75 in. in diameter. This manip- 
ulandum (response key) was mounted 
on the wall of the runway opposite the 
dividing panel, at a suitable height (3 
to 8 in.). White noise and dim illumi- 
nation were always present in the run- 
way; neither food nor water was ever 
present. 

Two species of duck, Black (Anas 
rubripes tristis) and Peking (A. platy- 
rhynchous), were employed in sessions 
lasting from 1 to 12 hours; similar re- 


sults were obtained with the two spe- 
cies. The ducks were housed in indi- 
vidual cages a few hours after hatching 
and were given continuous access to 
food and water. Each duck was placed 
in the runway, and the imprinting stim- 
ulus was presented for six 45-minute 
periods distributed throughout the 
duck’s first and second days of life. 
All of the ducks were observed to fol- 
low the moving stimulus closely by the 
end of the second day. 

When the presentation of the im- 
printed stimulus is contingent on a se- 
lected response, the rate of emission of 
this response increases. Figure 2 shows 
the sustained rate of pecking by a 3-day- 
old duck when the imprinted stimulus 
was presented for 40 seconds after 
every eighth response. No appreciable 
decline in the rate of responding after 
12 hours of conditioning and 750 rein- 
forcements is observed (the reduction 
in the rate of responding in the por- 
tion of the record marked a was cor- 
related with a temporary equipment 
failure: the imprinted stimulus did not 
move when presented). 

The performance shown in Fig. 2 
was obtained with the following pro- 
cedure: After the final imprinting ses- 
sion, the peck response was conditioned 
by making presentation of the im- 
printed stimulus contingent upon re- 
sponses that increasingly approximated 
pecking. The response requirement was 
then gradually increased over a 75- 
minute period until every eighth re- 
sponse produced the imprinted stim- 
ulus. The imprinted stimulus may 
properly be called a reinforcer (3, p. 
731) since it increases the rate of a 
response which produces it. However, 
the imprinted stimulus differs from 
other reinforcers, such as food and 
water, in its control of pecking in that 
the rate of responding was not observed 
to decline after a large number of re- 
inforcements. 

The rate of emission of responses 
that produce the imprinted stimulus 
was brought under the control of a 





Fig. 1. Experimental space for the con- 
trol of responding by means of an im- 
printed stimulus. A plywood box is 
divided by a Plexiglas panel (P) into a 
runway (R) (8 by 1.5 by 1.5 ft) and an 
apparatus compartment (A) (8 by 1 by 
1.5 ft). The imprinting stimulus (5S) is a 
transilluminated yellow cylinder (4 by 8 
in.). The manipulandum (M) is a 0.75-in. 
Plexiglas disk. 
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discriminative stimulus. Under one 
condition the response key was trans- 
illuminated and reinforcement was con- 
tingent upon the completion of ten 
pecks. Under a second condition the 
key was darkened and reinforcement 
was contingent on at least 1 minute of 
no response. These conditions were 
alternated, and each condition was 
terminated by a reinforcement. After 
4 hours of training on this multiple 
schedule of reinforcement (3, p. 729) 
the duck responded during presentation 
of the stimulus that accompanied re- 
inforcement for responding and did 
not respond during the presentation of 
the stimulus that accompanied rein- 
forcement for not responding. 

A response was conditioned that was 
incompatible with the response of fol- 
lowing the imprinted stimulus. A 
transparent key that enabled the duck 
to see the imprinted stimulus while 
responding was mounted midway along 
the Plexiglas wall. The imprinted stim- 
ulus was presented for 1 second after 





each response. Although this brief 
presentation was too short to permit 
the following response, a high rate of 
pecking was sustained. This finding 
suggests that the following response is 
not necessary for presentation of the 
imprinted stimulus to function as a rein- 
forcer. 

To show that the pecking response 
was not maintained solely by the change 
in illumination concurrent with pres- 
entation of the imprinted stimulus, an 
attempt was made to sustain respond- 
ing when the reinforcement consisted 
only of a change in illumination. First, 
a stable rate of pecking was obtained 
by presenting the imprinted stimulus 
after every tenth response (Fig. 3). At 
point a, the moving stimulus was re- 
moved from the apparatus compart- 
ment and only the change in illumina- 
tion was contingent upon responding. 
The rate of responding declined rap- 
idly, and no responses were emitted for 
several sessions. At point 5 the sched- 
ule of reinforcement was adjusted so 


300 RESPONSES 





10 MINUTES 


Fig. 2. Rate of pecking by a 3-day-old duck. Each diagonal mark represents a 40-second 
presentation of the imprinted stimulus after every eighth response (time was not 
recorded on the abscissa during the presentation of the stimulus). The duck received 


750 reinforcements in 12 hours. 
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Fig. 3. Records of pecking by a 3-day-old duck. The first record (session 8) shows 
the rate of responding when the imprinted stimulus was presented after every tenth 
response. In session 9 the moving stimulus was removed at a, and every eighth re- 
sponse produced only a change in illumination. 
tingent on each response; at b the apparatus compartment was lit for 1 minute. At c 
the imprinted stimulus was presented for 1 minute, and reinforcement was then con- 


tingent on each response. 
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In session 15 illumination was con- 


that each response, rather than every 
tenth response, produced the change 
in illumination. The lights in the appa- 
ratus compartment were then turned 
on for 1 minute. Figure 3 shows that 
this operation did not initiate respond- 
ing. The moving stimulus was replaced 
in the box and, at point c, the lights in 
the apparatus compartment were again 
turned on for 1 minute. After the re- 
introduction of the imprinted stimulus, 
the duck began to peck. The rate of 
responding continued to rise during 
the next hour. 

The reinforcer in these experiments 
comprised a complex of events includ- 
ing a change in illumination, presen- 
tation of the moving stimulus, and 
following by the duck. The findings re- 
ported above suggest that following is 
not a necessary component of the rein- 
forcement but that the imprinted stim- 
ulus is. 

Another experiment showed that the 
imprinted stimulus must be moving in 
order to control the rate of responding. 
A stable rate of pecking was obtained 
by presenting the imprinted stimulus 
after every tenth response. When the 
apparatus was adjusted so that the im- 
printed stimulus no longer moved dur- 
ing presentation, the rate of responding 
fell rapidly to zero. The pecking re- 
sponse was obtained again on the fol- 
lowing day by reintroduction of the 
moving stimulus. 

NEIL PETERSON 
Psychology Department, Harvard 
University, Cambridge, Massachusetts 
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Color Phenomena 


Abstract. A procedure is described 
which leads to reports of hues for two 
black figures, one of which is shadowed. 
Typically, the shadowed figure is seen as 
blue, the other as black. 


If two properly spaced circles drawn 
in India ink on a white card are placed 
in a stereoscope so that on fusion two 
concentric circles are seen, then the 
circle presented to a red-filtered eye 
typically appears blue or blue-green and 
the circle presented to the nonfiltered 
eye typically appears dark red (J). 
While I was looking through the stereo- 
scope, with the red filter accidentally 
removed, it appeared to me that one 
circle was blue and the other green. 
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The relative imbalance of the amount 
of light to the two sides of the card 
appeared to be the critical variable. 

In order to investigate this variable 
further, an index-card partition was 
affixed perpendicularly at the midpoint 
of the line joining the centers of the two 
circles. In an otherwise dimly illumi- 
nated room, the light from a 100-watt 
bulb in a gooseneck lamp was directed 
to one side of the card, the partition 
casting a shadow on the other side. No 
red filter was in the instrument. 

With individual regulation of the 
distance of the bulb from the card, 16 
or 35 subjects reported a blue circle on 
the shadowed side and a black circle on 
the bright side, 5 reported purple on 
the shadowed side and black on the 
bright side, 3 reported blue on the 
shadowed side and gray-green on the 
bright side and, finally, only 4 reported 
both circles as black. The remaining 7 
of the 35 subjects reported other hue 
combinations for the two circles. The 
blueness disappeared immediately for 
some subjects, gradually for others, 
when the shadowed circle was viewed 
monocularly. The hue returned im- 
mediately with binocular inspection. 
The results were not affected either by 
changing the position of the bulb so 
that the formerly bright side was now 
shadowed, by initial monocular inspec- 
tion followed by binocular inspection, 
or when neutral filters of unlike densi- 
ties were used to produce one-sided 
lighting. 

It is possible that the yellowish in- 
candescent light was the responsible 
factor since blue is complementary to 
yellow. However, the gray-green re- 
ported on the bright side by a few sub- 
jects offers some difficulty to such an 
interpretation since this circle is also 
in yellowish light. Nevertheless, viewing 
the circles in different illumination may 
be of value. In white fluorescent light 5 
or 12 additional subjects reported blue 
for the circle on the shadowed side and 
black for the circle on the bright side, 
1 subject reported blue for the shadowed 
circle and green-gray for the other, and 
6 reported black for both circles. For 
7 other subjects in daylight, 3 reported 
the typical blue-black combination, 3 
a black-green combination, and one 
black only. Continuation of this line of 
experimentation seems desirable be- 
cause it might provide evidence for an 
interocular color effect (2). 

NICHOLAS PASTORE 
Department of Psychology, Queens 
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Discovery of Eocene Sediments in 
Subsurface of Cape Cod 


Abstract. Spores, pollen, and charcoal 
taken from two wells drilled near the tip 
of Cape Cod have been identified as 
Eocene. These are the first Eocene rocks 
to be identified in Massachusetts. Inter- 
pretation of seismic records taken in the 
Gulf of Maine and Cape Cod Bay will 
be influenced by this discovery. 


Two wells drilled near Province- 
town, Mass., on the hook of Cape Cod 
(Fig. 1) penetrated fluvioglacial ma- 
terial and entered lignitic silts and sand 
identified as Eocene on the basis of 
spores, pollen, and foraminifera. Well 
No. 1 entered Eocene at 86 feet and 
was still in it at 264 feet. Well No. 2 
entered Eocene at 193 feet and was 
drilled to a total of 203 feet. 

The spores and pollen processed by 
W. S. Hoffmeister from the coal sam- 
ples at 86 feet 3 inches and at 186 feet 
from Well No. 1 (Holden’s Pond) and 
at 192 feet 10 inches from Well No. 2 
(Stark’s Well) have a definite Eocene 


elements are also present, the evidence 
points to an Eocene age (probably 
Lower Eocene). There is a marked 
similarity between the spores and pol- 
len of these coals and those of a Wil- 
cox (Eocene) saniple from Tennessee. 
Encountering the foraminiferal genus 
Elphidium at 230 feet in the No. 1 
well helps to confirm the Eocene age 
for these sediments, for this genus is 
not found in material older than 
Eocene. 

No Eocene, in place, had been pre- 
viously identified from Massachusetts. 
Coastal plain sediments of Cretaceous 
and Miocene age crop out at Gay 
Head on the island of Martha’s Vine- 
yard 45 miles southwest of Province- 
town. Miocene material resting on 
granite is known from the subsurface 
near Duxbury, Mass. (/). 

In addition to extending the known 
range of Eocene deposits, discovery of 
Tertiary sediments beneath the fluvio- 
glacial deposits of Cape Cod is impor- 
tant to marine geophysicists who wish 
to identify sub-bottom reflections more 
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Fig. 1. Cape Cod and surrounding area. 
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The thickness and extent of Pleisto- 


cene deposits overlying reflections 
interpreted as basement has long been 
a problem in understanding seismic 
records from the Cape Cod and Cape 
Cod Bay area (2). 

Note added in proof: After this re- 
port was submitted for publication, a 
third well at the westernmost tip of the 
hook (Race Point) also penetrated 
Eocene, at 213 feet. 

J. M. ZEIGLER, W. S. HOFFMEISTER* 

GRAHAM GIESE, HERMAN TASHA 
Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts 
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Specific Inhibition of RH,(D) 
Antibody by Sialic Acids 


Abstract. Agglutination of Rh (D) 
erythrocytes by specific antiserum was 
inhibited by crude and crystalline N-acetyl- 
neuraminic acid, less inhibited by its 
glycoyl derivative, and weakly inhibited by 
its degradation product, N-acetyl-mannos- 
amine, and by bD-mannose. A_ brain 
ganglioside containing neuraminic acid and 
a Pseudomonas polysaccharide were even 
more inhibitory. Inhibition was specific 
for anti-D sera. 


Inhibition of agglutination of Rho(D) 
human red blood cells by specific anti- 
serum has been noted with nucleotides 
(J). Weak inhibition has been ob- 
served also with certain monosac- 
charides, streptomycin, and rutinose, 
the latter being most active (2). Since 
it was shown that eluates from Rho(D) 
cells treated with mumps virus con- 
tained a specific inhibitor (3), the 
sialic acids were investigated as possible 
anti-Rh inhibitors. 

Inhibition tests were performed as 


1398 


Table 1. Effective concentrations of anti-Rh inhibitors. 4+, maximal agglutinating dilution; 2+, 


partial agglutinating dilution. 














Inhibition 
Inhibi Anti-D 
BOEDILOL control Complete Partial 
conc. (ug /0.1 ml) 
NANA (75%)* 44- 500 2 
NANA (75%) 2+ 1-2 
NANA (3 X crystallized)* 
pH 3.0 44+ 125 60 
pH 6.4 4+ 150 60 
DH 6.47 4a 1000 
1:1 N-gluc-N-mannf 4+ 500 5 
D-Mannose 4+ 1000 60 
Beef-brain ganglioside 4+ 150 20 
Pseudomonas polysaccharide 4+ 500 125 
2+ 60 1 





* Prepared from bovine submaxillary gland. 
N-mann, N-acetyl-mannosamine. 


described previously (3), with trypsin- 
ized Rho(D)-positive red cells and either 
maximal (4+) or partial (2+) ag- 
glutinating dilutions of specific anti-Rh 
human serum (4). Complete inhibition 
of maximal agglutination occurred with 
both crude and crystalline preparations 
of N-acetyl neuraminic acid (NANA) 
(5), and when less antibody was used 
it was 500 times as effective (Table 1). 
The pH of the initial concentration of 
crystalline NANA in phosphate-buffered 
saline (pH 7.4) was 3.0, but inhibition 
by samples adjusted to pH values of 
6.8 to 7.2 with 1.0N NaOH was un- 
affected. Higher concentrations of such 
samples were required for complete 
inhibition after storage for 5 weeks in 
the refrigerator, possibly due to degra- 
dation with the formation of N-acetyl- 
mannosamine. A mixture containing 
equal parts of the latter substance and 
N-acetyl-glucosamine (6) was inhibi- 
tory. 

The chemically related N-glycoyl- 
neuraminic acid also inhibited anti- 
Rho(D) agglutination, but very weakly 
compared to NANA. Weak inhibition 
occurred with D-mannose. Two sub- 
stances of larger molecular-weight, a 
beef-brain ganglioside containing 17 
percent NANA (5) and a polysaccharide 
obtained from a species of Pseudomonas 
(7) and suspected of containing NANA, 
were also effective inhibitors. In fact, 
these substances were practically as 
effective as NANA. A ganglioside ob- 
tained from human brain (5) and the 
bacterial polysaccharide formed a visi- 
ble precipitate with anti-Rho(D) serum 
but not with anti-C nor anti-E. Solu- 
tions of D-glucose, D-galactose, glu- 
curonic acid, and alpha-p-galacturonic 
acid were not inhibitory. D-Glucose and 
D-galactose blocked the inhibition of 
anti-Rh by partially inhibitory concen- 
trations of NANA, but not by maximal 
inhibitory concentrations. 

The inhibition by purified NANA, 
N-glycoylneuraminic acid, the ganglio- 
side, and polysaccharide was specific for 
anti-D, no inhibition being observed 


+ Stored 5 weeks in refrigerator. 


t¢ N-gluc, N-acetyl-glucosamine; 


with anti-C, anti-E, anti-c, or anti-e 
sera. The crude NANA, however, 
demonstrated some inhibition of anti-C 
and anti-E. Further evidence of 
specificity was indicated by the produc- 
tion of a positive skin test obtained by 
the intradermal injection of a dilute 
solution of the bacterial polysaccharide 
into the skin of a rabbit passively sen- 
sitized 24 hours earlier with anti-Rho(D) 
serum. The reaction varied markedly 
in severity and time from the reaction 
produced in a normal rabbit. 

Boyd et al. (2) suggested that the 
terminal unit of the Rho(D) antigen 
may be one of the sugars belonging to 
group 4 of Mikela’s classification (8), 
and noted that streptomycin (a natural 
glycoside of N-methyl-L-glucosamine) 
also was inhibitory, while rutinose (6-O 
(B-L-rhamnosyl)-D-glucose) was __ five 
times more effective. Likewise, the 
larger 
used in our work were more effective 
inhibitors, and two formed precipitates 
with anti-Rh serum. It has been sug- 
gested (9) that sialic (neuraminic) acid 
occupies a terminal position in ganglio- 
sides and mucoproteins. Faillard (10) 
observed that a human brain ganglioside 
containing 13.2 percent neuraminic acid 
was resistant to neuramidase, while 
Gottschalk (71) considered that such 
resistance indicated a ketosidic linkage 
different from that in compounds sus- 
ceptible to the enzyme, such as the 
myxovirus receptor on human erythro- 
cytes. 

Since the gangliosides were better in- 
hibitors it may be postulated that the 
terminal neuraminic acid which is 
bound in a ketoside linkage conforms 
more closely to the determinant groups 
of the Rho(D) antigen and exists also 
in cells containing the antigen. The 


. inhibitory capacity of eluates of human 


red cells treated with mumps virus or 
periodate (3) might then be due to (i) 
related products, such as NANA, ob- 
tained by the neuramidase action of the 
virus on the sialic acid of the mucopro- 
tein receptor or its degradation products, 
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N-acetyl-mannosamine or mannose, or 
(ii) to the action of periodate on the 
glycol bonds of more complex carbo- 
hydrate structures in carbohydrates 
similar to these or to those reported by 
Boyd. 

The failure of similar eluates from 
cells treated with the viruses of influ- 
enza and Newcastle disease to inhibit 
may be due to their more vigorous 
enzymatic action. The importance of 
linkage is emphasized by the unpub- 
lished results (J2) obtained in this 
laboratory, in which human urinary 
mucoprotein inhibited Rh antibody 
slightly after incubation with mumps 
virus, but not after incubation with 
influenza, NDV, or RODE; stronger 
inhibition occurred after incubation with 
trypsin. 

MATTHEW C. Dopp 
Nancy J. BIGLEY 
VIRGINIA B. GEYER 
Department of Bacteriology, Ohio 
State University, Columbus 
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Venation Polymorphism and 
Genetic Variability in 
Drosophila melanogaster Loew 


Abstract. Experimental evidence indi- 
cates that phenocopy production may pro- 
vide an inflated estimate of the importance 
of genetic variability and recombination 
in the production of venation phenode- 
viants. 


Some phenotypic characteristics may 
be misleading indicators of genetic 
variability. Wing venation variants in 
Drosophila melanogaster Loew are 
particularly suspect. Milkman (/) has 
recently reported data which he inter- 
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prets as supporting the notion that a 
pair of individuals carries “to a large 
degree the potential variability of the 
population.” He used the first 1000 
F, progeny of wild inseminated females 
as samples, and surmises that the ap- 
pearance of a phenodeviant not pres- 
ent in the female grandparent is an 
indication of genetic recombination 
and production of “rare” genotypes. 

The presence of four alleles for each 
locus among the offspring of a mating 
pair obviously leads-to a great number 
of possible genotypes in the F, prog- 
eny. This number is not necessarily 
a large fraction of the total available 
to the species if many large multiple 
allelic series exist. This also seems 
trivial, since with even four alleles at 
each of five loci (J) there are 10° pos- 
sible genotypes, a number far greater 
than the size of most F,’s examined. 

Recombination within and between 
loci need not be the only source of 
phenodeviants. Indeed, the possibility 
exists that among near-homozygous in- 
bred lines environmental variations, 
even within one culture, could pro- 
duce such effects. 

Thus we have at least two possible 
explanations for phenodeviants: (i) 
rare recombinants from highly hetero- 
zygous populations, or (ii) theshold 
effects common to many genotypes, 
leading to production of phenodeviants 
in some environments. 

An experiment was performed with 
highly inbred sublines of Canton-S and 
Oregon-R. The flies were raised at 
25 + 1°C on agar-yeast-sugar—propi- 
onic acid food media. The parent 
stocks were examined each generation 
during the experiment, as were recip- 
rocal F,’s and F,’s. The wing vena- 
tion anomalies were recorded and in 
most cases sketched, and the flies were 
preserved. 

The experiment was repeated by 
three individuals. Reported variants in- 
cluded extra or missing anterior and 
posterior cross veins, bifurcations of 
vein tips, extra venation from the cen- 
ter of cross veins, and other extra 
venation. Table 1 indicates the over- 
all frequency of venation phenodevi- 
ants in each class. Chi-square analysis 
yielded probabilities between .99 and 
.30 that the observed differences were 
due to chance alone. 

Neither the combined results nor 
any of the three replications gave indi- 
cation of a significant difference in 
frequency between classes. The most 
surprising (though a_ nonsignificant) 
finding was the low rate of phenodevi- 
ants among the F,’s as compared to 
the other classes. This could indicate 
that flies in a recombinant population 
may be less variable in this respect 
than inbred flies. 

In addition it was noted that pheno- 


Table 1. Frequency of venation phenodeviants. 








Ab- 
normal 
win Fre- 
Stock Tested ae emo quency 
tion mn 
(N) 
Canton-S 6,322 30 0.475 
Oregon-R 5,676 24 0.423 
Canton-S X Oregon-R 
sum reciprocal F;’s 3,557 17 0.478 
Canton-S x Oregon-R 
sum reciprocal F2’s_ 12,734 37 0.2905 
Sum Oregon-R and 
Canton-S 11,998 54 0.4501 





deviants tended to come in groups from 
individual culture vials, in any of the 
classes. This lends some support to 
the notion that this is a threshold 
phenomenon requiring particular en- 
vironmental conditions in addition to 
genetic conditions. 

The data presented indicate that the 
incidence of venation phenodeviants is 
not significantly different in the inbred 
lines, the hybrids, and the F: recombin- 
ants. If this is the case, then we fail 
to see how incidence of this type of 
variation in F,’s of wild inseminated 
females provides evidence either for or 
against the existence of “a large de- 
gree” of variability in the individuals 
Milkman (/) tested. In a number of 
our cases the venation phenodeviants 
were inbred, 50 to 100 offspring were 
observed, and no phenodeviants were 
noted. Thus it is unlikely that one or 
two loci were particularly involved, 
and it seems very likely that each 
phenodeviant represented a develop- 
mental accident. 

Our experiments were carried out 
under conditions which Milkman (/) 
has indicated are unfavorable to the 
production of the cross-veinless pheno- 
type. The incidence was actually very 
low: 0.00017 in the Oregon-R and 
Canton-S stocks (one sample in each 
stock). No cross-veinless phenotypes 
were found among 16,291 F,’s and 
F,’s examined. Thus, although the 
cross-veinless phenodeviants could and 
did appear in the inbred lines, they did 
not appear among the recombinants. If 
recombination were to produce this 
sort of variability, then we would have 
expected to find more cross-veinless 
phenotypes among the F,’s than among 
the parental stocks. 

Studies by Dubinin, Dobzhansky, 
Spencer, and many others have already 
clearly shown the amazing variability 
of wild populations. We feel that stud- 
ies based on such labile characteristics 
as wing venation anomalies are unlikely 
to provide more reliable estimates un- 
less an effort is made to distinguish the 
variability assignable to developmental 
accidents. The experiment reported 
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indicates that this type of wing 
enation variant is relatively common, 
even in inbred lines, and that F, data 
unsupported by control information of 
this sort are likely to be misleading. 
JacK BENNETT, RONALD L. CAPEK, 
THOMAS R. KALLSTEDT, 
ROBERT E. MOISAND 
Department of Biological Sciences, 
Northern Illinois University, DeKalb 


Reference 
1. R. Milkman, Science 131, 225 (1960). 
8 June 1960 


In my paper (J) I reported examining 
1000 flies in the F2 of each of 21 wild 
inseminated Drosophila melanogaster 
females. Of these 21 F.’s, 11 contained 
flies with defective posterior crossveins. 
There were 119 such flies among the 
21,000 examined, and their distribution 
among the 11 F:’s was far from random. 
I cited this distribution, in the light of 
previous information, as evidence for 
the abundance of genes in natural popu- 
lations which, in rare combinations, 
would greatly increase the probability 
of a fiy’s having defective posterior 
crossveins. 

Bennett et al. (2) cite the morphologi- 
cal variation observed in a highly inbred 
(and ostensibly isogenic) strain to em- 
phasize the point that morphological 
variation is not necessarily a reflection 
of underlying genetic variation. This is, 
of course, true; the question of cause 
must be put to any such observation. 

I should like to confirm my conclu- 
sions with more recent information. I 
should then like to make some com- 
ments on the paper by Bennett ef al. 

First, a repeat of the experiment on 
later generations of the 21 strains gave 
good agreement, pointing to the persist- 
ence of differences among the strains. 
Second, I have been able so far to ob- 
tain a true-breeding, polygenic, cross- 
veinless (cve) strain from each of two 
of the original strains (3). In the absence 
of intrastrain heterozygosity of cve 
genes, this would of course have been 
impossible. I should mention, in addi- 
tion, that the crossvein defects of some 
of the strains were distinguishable from 
one another, and that this distinction 
was the same in both experiments. 

Now I should like to discuss certain 
of the statements in the paper by Ben- 
nett et al. In the abstract the word 
phenocopy is used. Later, the implica- 
tion is maintained that the only major 
alternative to genetic variation, as a 
cause of phenotypic variation, is en- 
vironmental variation. In many cases, 
and very probably in this case of vena- 
tion variation, a third force is extreme- 
ly important. Wright (4) and Reeve and 
Robertson (5) call it “chance variation,” 
and Waddington (6) calls it “develop- 


1400 


mental noise.” Chance variation com- 
prises the indeterminate events with 
developmental consequences. Although 
these authors discuss chance variation 
in terms of later development, it must 
be of equal importance from the start, 
for even genetically identical eggs are 
known to vary in size, content, and 
maternal environment, and adult struc- 
tures are not independent of such varia- 
tion. 

Such chance variation is what forces 
one to designate an array of phenotypes 
for a given genotype under well-con- 
trolled environmental conditions. Such 
morphological variation in spite of ap- 
parently uniform genotype and environ- 
ment is discussed to some extent in 
several of the references cited in my 
paper. The problem, then, is to distin- 
guish the causes of morphological 
variability. 

This distinction can often not be 
made conclusively on the basis of 
simultaneous controls. In my _ experi- 
ments, I believe the evidence of genetic 
variability was good. I should have 
stated that among the vials of any single 
strain, cve flies appeared to be distrib- 
uted randomly. Thus the nonrandom 
distribution of cve flies among strains 
meant that the strains were not identical. 
Conclusive evidence in such experi- 
ments comes, as Bennett et al. say, by a 
sorting out and identification of the 
factors involved. In the two cve strains 
obtained so far, there are apparently 3 
and 2 cve genes, respectively. The 3 are 
each on a different autosome but have 
not been further localized yet. The 2 
strains, which come from _ different 
grocery stores, seem to share at least 
one cve gene. None of the other 19 
strains seems to have it, supporting the 
possibility (J) that many alternative 
combinations of genes for making cve 
flies exist. 

As to the data reported by Bennett 
et al. I find more contrast than com- 
parison with my own. They did not run 
21 parallel lines. And, whereas I re- 
ported 119 cve flies from 21,000, they 
report only 2 from 28,000. It is diffi- 
cult to comment on the exact numbers 
of cve flies to have been expected had 
they raised their animals at 18°C. 
Nevertheless, the frequency of all vena- 
tion variants they report is within the 
range reported for some groups of wild 
flies in an extensive study by Dubinin 
(7). This supports Bennett et gl.’s point 
that morphological variation, even under 
controlled environmental conditions, is 
not definitive proof of genetic variation. 
I have, incidentally, recorded other un- 
usual forms of venation also. Some are 
strain-specific, which does point to a 
genetic basis. 

I believe it is relevant to cite experi- 
ments conducted in parallel on wild and 
on inbred strains by Waddington (8). 


He produced a variable morphological 
response to a given type of heat shock 
in both, but only the wild strain re- 
sponded to selection for susceptibility. 
Bateman has done the same thing (9). 

One of Dubinin’s most significant 
contributions to the defining of the 
genetic basis of natural variation was 
his work with 240 lines from wild in- 
seminated females (7). Examination of 
successive generations led to the obser- 
vation of venation deviants in 163 
strains, the response of some of these 
strains to selection, and the genetic 
analysis of certain of the selected 
strains. 

I believe we are in a position now to 
take a census of cve genes and thus 
begin to record the details of the genetic 
basis of a representative form of natural 
variation (10). I should be delighted to 
hear from anyone interested in partici- 
pating. 

ROGER MILKMAN* 
Zoology Department, University 
of Michigan, Ann Arbor 
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Demonstration of Canonic 
Gonial Mitosis and Meiosis in 
Parascaris equorum 


Abstract. It is shown that, contrary to 
what has been held, separate canonic 
chromosomes, without fusion into a 
chromatin mass, occur in the meiotic pro- 
phase of Parascaris equorum. In mitosis 
no club-shaped chromosome ends are 
visible. These results, obtained with a 
modified fixation procedure, which is 
described, have been checked by supra- 
vital observation. 


Mitosis and meiosis in the horse 
ascaris, Parascaris equorum (old name, 
Ascaris megalocephala), have been re- 
ported to show several discrepancies in 
relation to findings in the great majority 
of animals and plants. Early authors 
(J), described extraordinary phenomena 


SCIENCE, VOL. 132 











80) 




















2 


Fig. 1. Photomicrographs of cells of female Parascaris (bivalens). (a—d) Cells fixed 
in acetic alcohol and stained by Weigert’s iron hematoxylin; (a and b) early and late 
prophase, respectively, of odgonial mitosis; (c) early pachytene stage; (d) early diplotene 
stage. Nucleoli appear as round black bodies. (e and f) Phase—contrast photomicrographs 
of living cells in approximately the same stages as c and d, respectively. (a and b, x 


800; c-f, x 2000) 


during meiosis in this species—namely, 
the aggregation of the two or four 
chromosomes it possesses (found, re- 
spectively, in subspecies univalens and 
bivalens) into a common chromatin 
mass; the occurrence of chromosomes 
in variable number; and more than one 
reduction division. Some of these non- 
canonical aspects have been clarified in 
more recent times and shown to be due 
in part to deficiencies in the interpreta- 
tion of preparations obtained by faulty 
methods. 

Recently it has been reported that 
Parascaris chromosomes are not seen 
as separate bodies in early meiosis and 
that they only differentiate themselves 
from a large chromatin mass, observed 
in early meiotic prophase, during stages 
corresponding to late pachytene or early 
diplotene in other species (2, 3). It was 
reported that before meiosis, in odgonial 
mitoses, the chromosomes presented 
large club-shaped ends which consisted 
of heterochromatin (3), and that this 
same heterochromatin formed the large 
chromatic mass of early meiosis and 
was afterwards “diminished” or elimi- 
nated in the somatic cells, during em- 
bryonic divisions (3). 

We have found that these noncanoni- 
cal findings are artifacts produced 
through deficient fixation. With ap- 
propriate fixation, the chromosomes are 
observed as separate bodies throughout 
the entire course of meiosis, no chro- 
matin mass being visible in early meiotic 
prophase. On the other hand, in gonial 
mitosis the chromosomes do not show 
club-shaped ends. After several trials 
we found that in contrast to usual fixa- 
tion procedure, which must be as rapid 
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as possible, in this material the cells 
must be fixed gradually, without osmotic 
shock, to obtain good results. Acetic- 
alcohol fixative (glacial acetic acid, 1 
volume; absolute alcohol, 3 volumes), 
strong AFA fixative [96-percent alcohol, 
2 volumes: 40-percent formalin solu- 
tion, 1 volume; glacial acetic acid, 0.1 
volume (4)], buffered osmic acid, sev- 
eral mixtures of formalin, potassium 
bichromate, and cadmium or mercury 
chloride solutions all produce defective 
fixation when employed in the usual 
way. 

We have obtained good results with 
the following procedure. The animals, 
secured from freshly killed horses and 
immediately brought to the laboratory 
in the intestinal fluid in which they had 
lived, were immersed in an isosmotic, 
0.25M saccharose solution. The fixative 
was gradually dispensed from a drop- 
ping funnel into this solution, with 
stirring, so that 300 ml of fixative was 
mixed during 1 hour with the 150 ml 
of saccharose solution. The worms died 
within about 10 to 15 minutes after the 
fixative was first added. At the end of 
this hour of mixing the animals were 
immersed in pure fixative, and after 
another hour the cuticle was cut and 
the genital tract was exposed to the pure 
fixative overnight. Acetic-alcohol or 
strong AFA fixative generally gives 
good fixation. The second of these fluids 
is better for preserving nuclear mor- 
phology, but it may not preserve so 
perfectly the materials which give the 
Feulgen reaction (essentially deoxyri- 
bonucleic acid). 

Figure 1 shows some aspects of 
oégonial mitosis and early meiosis, in 


which no chromatin masses or club- 
shaped chromosome ends are visible. 
Two photographs of living meiotic 
cells, obtained by means of phase con- 
trast, are also shown. From rapidly dis- 
sected female ascaris, preparations of 
segments of the genital tract immersed 
in the body fluid of the worms were 
readily made and observed with phase- 
contrast equipment. The chromosomes 
were then seen to have the same appear- 
ance as after the fixation procedures 
described here. When fixative was added 
to these preparations, between slide and 
cover slip, aggregates and masses ap- 
peared and the entire nuclear content 
became distorted, while the materials 
of the chromosomes were in part dis- 
solved and afterwards precipitated at 
random. These supravital observations 
leave no doubt that phenomena hitherto 
supposed to be the natural state of 
Parascaris chromosomes are _ indeed 
artifacts due to fixation. Our procedure 
opens the way to a detailed study of 
mitosis and especially of meiosis in these 
relatively large chromosomes, which are 
very interesting owing to their multiple, 
or so-called diffuse, centromere. 
J. A. SERRA 
P. G. C. PicciocHI 
Institute of Zoology and Anthropology, 
Faculty of Science, 
University of Lisbon, Lisbon, Portugal 
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Callus Tissues from the 
Mosses Polytrichum and Atrichum 


Abstract. Callus-like tissues, isolated 
from protonemal cultures of two species 
of mosses, grow vigorously and without 
marked differentiation on media containing 
sucrose, casamino acids, and coconut milk. 
On mineral agar and on media containing 
sorbitol the tissue from Polytrichum 
(found diploid) reverts to the growth pat- 
tern of apparently normal moss plants. 


Relatively undifferentiated and con- 
tinuously proliferating tissues of diverse 
vascular plants have been induced by 
one means or another in past years. 
These have been listed and described 
by Gautheret (7) under the general 
categories of callus and tumor tissues. 
No representative of the nonvascular 
plants is included. Allsopp (2) has 
described undifferentiated tissue aggre- 
gates from two species of liverwort 
and has noted that such growths, like 
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Fig. 1. Habit of tissue aggregate and high- 
ly magnified cell detail of callus from 
Polytrichum commune Hedw. A, Small 
mass of actively growing cells in situ in 
petri dish culture two months after plant- 
ing spores on agar medium (Knudson’s 
with 0.25 percent sucrose supplement). 
B, Single branch of callus aggregate with 
cells dividing in three dimensions. C, 
Rapidly growing and dividing peripheral 
cells from individual branch. D, Rounded 
cells produced in callus clumps during less 
active phases of growth. (Scale in B is 
applicable to all figures of cell detail, 
which are photomicrographs of unstained 
tissue made with light through amber 
filter. ) 


those in other plants, may be subcul- 
tured indefinitely in a continuous callus- 
like state. 

In my studies (3), aggregates of cal- 
lus-like tissue have been isolated from 
in vitro protonemal cultures grown 
from spores of the mosses Polytrichum 
commune Hedw. and Atrichum undu- 
latum (Hedw.) Beauv. Tissue from the 
former has been subcultured and main- 
tained in the callus condition for well 
over a year. 

The tissue was originally isolated 
from agar cultures of Polytrichum 
grown on the modified Knudson’s basal 
medium used in earlier experiments 
with ferns (4), supplemented by micro- 
elements (5) and containing 0.25 per- 
cent sucrose (herein called the isolation 
medium). (The sucrose is believed to 
have supported growth of the callus to 
detectable size, since it has rarely been 
found in mineral agar cultures.) 

The callus aggregates are green and 
autotrophic. They first appeared 2 
months after spores were planted, along 
with the first leaf buds. The tissue grew 
conspicuously more rapidly than nor- 
mal protonemata or leaf buds. This 
rate of growth and undifferentiated 
habit continued after isolation and sub- 
culture. Aggregates of tissue left ad- 
jacent to normal protonemata and grow- 
ing leafy plants displayed a sharp re- 
duction in activity, followed by eventual 
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loss of viability. Sporadic callus aggre- 
gates have occurred in subsequent cul- 
tures, some of which came from spores 
collected in widely separated localities. 

The tissue aggregates have a rough 
exterior (Fig. 14). The mass is soft 
and can be easily teased apart in water. 
The microscopic structure consists of 
multitudes of many-branched, semi- 
filamentous processes, with cells divid- 
ing irregularly in three dimensions (Fig. 
1B). Individual cells are elongate under 
conditions of rapid growth; subsequent 
cells become rounded as the pattern of 
division changes and growth becomes 
less vigorous (Fig. 1, C, D). All cells 
are parenchymatous (Fig. 1D), and no 
further differentiation regularly occurs 
on the isolation medium. It is believed 
that these aberrant tissues arise from 
protonemata directly or, possibly, from 
divisions related to bud formation. 

Callus grown on the isolation medium 
displays a normal, green color (similar 
to that of plants on either mineral agar 
or soil); tissues growing on 1 percent 
sucrose are notably lighter green, but 
the growth rate is not significantly in- 
creased. Growth on sucrose-containing 
media continues in the absence of light, 
and the cells retain considerable green 
color for several months. 

The isolation medium plus 0.20 per- 
cent casamino acids (Difco, vitamin- 
free) produces dark green aggregates 
at a growth rate markedly exceeding 
that on the former medium. The most 
rapid growth so far noted for the tissue 
occurs on agar containing only coconut 
milk (15 percent) as nutrient. The cells 
are light green, and the aggregates are 
very easily fragmented. 

Naphthaleneacetic acid (NAA), when 
added to the isolation medium in con- 
centrations of 1 to 2 mg/liter, induces 
formation of club-shaped processes on 
the periphery of the aggregates. The 
tips of these structures bear a rounded 
center of meristematic activity, sur- 
mounted by imperfect leaflike forms. 
This growth phase is maintained by con- 
tinuous subculture on the medium which 
prompts their initiation; the structures 
revert to the basic callus pattern on the 
isolation medium. No progression to 
normal, leafy plants has resulted on 
media containing NAA. Cells quite 
yeastlike in pattern and loosely adherent 
result frora growth on higher concen- 
trations of sugar (1 percent, for in- 
stance) supplemented by 1 mg of NAA 
per liter. 

Mineral agar media with sorbitol 
(500 to 2500 mg/liter) support growth 
only slightly better than mineral media 
alone. Adding sorbitol to the isolation 
medium produces better growth than 


that occurring on mineral agar, but in- 
ferior growth to that occurring on the 
isolation medium. However, the callus 
tissues may in time send out many nor- 
mal protonemata which give rise to 
buds and slow-growing leafy plants. The 
growth pattern is here obviously shifted 
to a resumption of normal (with pro- 
duction of protonemata and buds), and 
the callus itself is ultimately inhibited 
by the leafy gametophytes. 

Tissues maintained on mineral agar 
grow slowly, and after several months 
orderly protonemata from the peripheral 
cells may give rise to buds and normal 
plants, fully inhibiting growth of the 
callus. Subcultures of the latent callus 
may resume growth on sucrose-contain- 
ing substrates—media very favorable 
for growth of normal plants. Leafy 
plants separated from the callus proper 
also assume normal growth. 

Cytological workers (6) have shown 
the diploid chromosome number of 
Polytrichum commune to be 14. Divid- 
ing cells from the callus aggregates so 
far examined also have this diploid 
number. 

Preliminary trials indicate that up to 
a tenfold increase in callus incidence 
may result from treatment of freshly 
planted spores with x-rays in dosages 
of about 5000 r. The naturally formed 
callus and that presumed to be induced 
through irradiation bear no evident dif- 
ferences in morphology, physiology, or 
cytology. 

Similar undifferentiated tissues from 
Atrichum undulatum have been isolated 
from an experimental culture receiving 
10,000 r x-ray dosage. Whether this 
tissue is “normal” or induced through 
irradiation is not yet established. The 
frequency of occurrence of callus in this 
species appears tentatively to be much 
lower than that in Polytrichum com- 
mune. 

Max WarpD* 
Biological Laboratories, 
Harvard University, 
Cambridge, Massachusetts 
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Association Affairs 


Programs Planned for the 
AAAS New York Meeting 


Section and society programs in 
anthropology and psychology to be 
presented at the New York meeting 
are given here. Programs in mathemat- 
ics, physics, chemistry, astronomy, geol- 
ogy and geography, and the biologi- 
cal sciences have been previously an- 
nounced [Science 132, 1259 (28 Oct. 
1960); 132, 1318 (4 Nov. 1960)]. 


Anthropology 


Section H. Program chairman for 
the entire program of Section H is 
Eleanor Leacock, Bank Street College 
of Education, New York City. 

Symposium, cosponsored by Section 
F—Zoological Sciences: “Genetics, Evo- 
lution and Anthropology,” arranged by 
Howard Levene, Columbia University, 
with Th. Dobzhansky, Columbia Uni- 
versity, presiding; 27 Dec. Papers will 
be presented on chromosome numbers in 
primates and their bearing on the evo- 
lution of man (John Buettner-Janusch, 
Yale University); blood groups and 
racial affinities of the black Caribs of 
British Honduras (I. Lester Firschein, 
Columbia University); natural selection 
and the usefulness of blood groups in 
physical anthropology (Howard Lev- 
ene); population genetics aspects of 
lowered fertility in interfaith marriages 
(Jack C. Bresler, Brown University). 
After presentation of the papers, Carle- 
ton S. Coon, University of Pennsyl- 
vania, will act as discussant. 

Symposium, cosponsored by Section 
I-Psychology: “Interdisciplinary Ap- 
proach to Methods of Implementing 
Desegregation,” arranged by Ethel To- 
bach, American Museum of Natural 
History, and Wagner Bridger, Albert 
Einstein College of Medicine, with 
Mary Ellen Goodman, Coordinator of 
Conference Studies, White House Con- 
ference on Children and Youth, presid- 
ing; 27 Dec. Paper will be presented on 
decision-making in the Southern stu- 
dent sit-in movement (Inez Adams, 
Fisk University); desegregation and in- 
tegration—an operational distinction 
(Kenneth Clark, City College of New 
York); the relationship of behavioral 
to attitudinal change in desegregation 
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(Stella Chess, New York Medical Col- 
lege); tools of desegregation (Ruth 
Landes, Claremont, California, Grad- 
uate School). After presentation of the 
papers, Manett Fowler, New York 
State Department of Health, will act 
as discussant. 

There will be a Section H reception 
and welcoming remarks on 27 Dec., 
with Eleanor Leacock presiding. The 
speaker will be Cornelius Osgood, Yale 
University, vice president of Section H. 

Symposium: “Applied Anthropology: 
Retrospect and Prospect,” with Solon 
T. Kimball, Columbia University, pre- 
siding; 28 Dec. After an introduction 
by Kimball, papers will be presented 
on critical analysis of the development 
of applied anthropology, its contribu- 
tion to anthropological theory over the 
past 30 years, and implications for the 
future (Eliot Chapple, Chapple and 
Co., and Leonard Sayles, Columbia 
University). Presentation of the papers 
will be followed by discussion. 

Symposium: “Archeological  Sal- 
vage,” arranged by John L. Cotter, Na- 
tional Park Service, who will preside; 
29 Dec. Papers will be presented on 
river basin salvage—a world view (John 
O. Brew, Harvard University); high- 
way construction salvage (William A. 
Ritchie, New York State Museum); 
U.S. river basin salvage (John M. Cor- 
bett, National Park Service); Canadian 
historic sites conservation (Richard C. 
Forbis, Glenbow Foundation, Calgary, 
Alberta, Canada); techniques and tools 
of archeological salvage (W. W. Was- 
ley, University of Arizona); contri- 
butions of physics to archeological 
conservation (R. E. Linington, Oxford 
University); accomplishments of pre- 
historic site salvage in the Southwest 
United States (Alexander J. Lindsay, 
Jr., Northern Arizona Society of Art 
and Science); archeological conserva- 
tion in the People’s Republic of China 
(Frank Ridley, Ontario Archaeological 
Society); archeological site salvage in 
Great Britain (Ivor Noel Hume, Co- 
lonial Williamsburg). Presentation of 
the papers will be followed by a general 
discussion and a summary by John L. 
Cotter. 

Symposium: “The Development of 
New Nations,” arranged by Elliott P. 


Skinner, New York University, who 
will preside; 29 Dec. Papers will be 
presented on the nature of new leader- 
ship in West Africa (Hugh H. Smythe, 
Brooklyn College); tribal politics in 
Nigeria (Stanley Diamond, Brandeis 
University); nativistic movements and 
new national states in Southeast Asia 
(John Landgraf, New York University); 
colonialism, nationalism, and parochial- 
ism in the West Indies (Vera Rubin, 
Research Institute for the Study of 
Man). After presentation of the papers, 
John Murra, Vassar College, will act 
as discussant. 

There will be a session for contrib- 
uted papers on social anthropology on 
30 Dec., with Rhoda Metraux, Ameri- 
can Museum of Natural History, pre- 
siding. 

Symposium, cosponsored by Section 
I-Psychology: “Language and Cogni- 
tion,” with Joseph H. Greenberg, Co- 
lumbia University, presiding; 30 Dec. 
Papers will be presented on neurological 
bases of language acquisition (Eric 
Lenneberg, Harvard Medical School); 
the Whorfian hypothesis—a re-evalua- 
tion (Joshua Fishman, Yeshiva Uni- 
versity); the role of language in the 
cognitive processes of middle- and 
lower-class children (Vera John, New 
York Medical College); a search for 
existential terms referring to engage- 
ment and exuberance (Dorothy Lee, 
Harvard University). 

Symposium: “Theories and Models 
of Energy in Human Society,” with 
Richard N. Adams and Steven Polgar, 
University of California, Berkeley, pre- 
siding; 31 Dec. Papers will be presented 
on energy-maximizing tendencies of 
primitive economics (Peter Vayda, Co- 
lumbia University); trial qualification 
of a culture energy model (Marvin 
Harris, Columbia University); energy, 
technology, and social organization 
(Anthony Leeds, City College); energy 
and expanding systems (Richard N. 
Adams, University of California, Berke- 
ley); the thermodynamic imperative 
(Steven Polgar, University of Cali- 
fornia, Berkeley). After presentation 
of the papers there will be a panel dis- 
cussion by W. F. Cottrell (Miami Uni- 
versity), Jean Mayer (Harvard Uni- 
versity, and Eugene Odum (University 
of Georgia). 

Section H is a cosponsor of the sym- 
posium of the Ecological Society of 
America: “Ecology and Anthropology,” 
arranged by Paul Baker, Pennsylvania 
State University, who will preside; 28 
Dec. Papers will be presented on ecol- 
ogy and nutritional stress in man 
(Marshall Newman, United States 
Naval Museum); cultural ecology of 
Teotihuacan Valley (William Sanders, 
Pennsylvania State University); appli- 
cation of ecology to physical anthro- 
pology (Frank Livingston, University 
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of Michigan); cultural ecology and 
ethnography (Charles Frake, Stanford 
University); the application of ecologi- 
cal theory to recent anthropology 
(Paul Baker). 


Psychology 


Section I. Symposium: “The Physi- 
ology of Feeding and Drinking Be- 
havior,” arranged by Eliot Stellar, Uni- 
versity of Pennsylvania Medical School, 
who will preside; 29 Dec. Papers will 
be presented on eating and drinking 
behavior in various types of obese ani- 
mals (Jean Mayer, Harvard University 
School of Public Health); changes in 
feeding behavior produced by _ intra- 
hypothalamic chemical injection (Alan 
N. Epstein, University of Pennsylvania 
Medical School); the relative impor- 
tance of adipsia and aphagia in the 
lateral hypothalamic syndrome (Philip 
Teitelbaum, University of Pennsylvania, 
and Alan N. Epstein); experimental 
hyperphagia in the rhesus monkey 
(Charles L. Hamilton, Coatesville, Pa., 
Veterans’ Administration Hospital, and 
John R. Brobeck, University of Penn- 
sylvania Medical School); an experi- 
mental analysis of self control of eating 
behavior (Charles B. Ferster, Indiana 
University Medical enter). After 
presentation of the papers, Peter J. 
Morgane (University of Tennessee 
Medical School), Harold Graff (Insti- 
tute of the Pennsylvania Hospital), 
and Albert Stunkard (Hospital of the 
University of Pennsylvania) will act as 
discussants. 

There will be a Section I Executive 
Committee meeting and luncheon on 
29 Dec. 

Section I vice-presidential address: 
“The Neural Encoding of Sensory In- 
formation,” by Clifford T. Morgan, 
University of Wisconsin, vice president 
for Section I, with Frank W. Finger, 
University of Virginia, presiding; 29 
Dec. 

Symposium: “Some Recent Ap- 
proaches to the Learning of Concepts,” 
arranged by Roger N. Shepard, Bell 
Telephone Laboratories, Murray Hill, 
N.J., who will preside; 29 Dec. Papers 
will be presented on computer simula- 
tion of concept attainment (Carl I. 
Hovland and Earl Hunt, Yale Uni- 
versity); a model for random selection 
of strategies (Frank Restle, Michigan 
State University); the development of 
concepts under noncontingent rein- 
forcement (Herbert M. Jenkins, Bell 
Telephone Laboratories); conceptual 
learning of social relations (Clinton B. 
DeSoto, Johns Hopkins University). 

Symposium: “Applications of Be- 
havior Technology,” arranged by Mur- 
ray Sidman, Walter Reed Army Insti- 
tute of Research, who will preside; 30 
Dec. Papers will be presented on be- 
havioral problems in radiation research 
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(Robert Clark, Walter Reed Army In- 
stitute of Research); education as a 
problem in behavioral manipulation 
(James G. Holland, Harvard Univer- 
sity); the social manipulation of verbal 
behavior (Arthur J. Bachrach, Univer- 
sity of Virginia Medical School); be- 
havior deviations in children: autism 
(Charles B. Ferster, Indiana University 
Medical Center); the use of behavior 
and of behavioral variables in industry 
(Thom Verhave, Eli Lilli and Com- 
pany). After presentation of the papers, 
Joseph V. Brady, Walter Reed Army 
Institute of Research, will act as dis- 
cussant. 

Symposium: “Theories of the Visual 
Contrast Threshold,” arranged by Rob- 
ert M. Boynton, University of Roch- 
ester, with Conrad G. Mueller, Co- 
lumbia University, presiding; 30 Dec. 
Papers will be presented on psycho- 
physical theories of the visual contrast 
threshold (Richard H: Blackwell, Ohio 
State University Institute for Research 
in Vision) and on quantum efficiency 
of vision (R. Clark Jones, Polaroid 
Corporation, Cambridge, Mass.). 

Section I is cosponsor of the follow- 
ing programs: two symposia of Section 
H, “Interdisciplinary Approach to 
Methods of Implementing Desegre- 
gation,” 27 Dec., and “Language and 
Cognition,” 30 Dec. (see Section H), 
and the five-session symposium of the 
American Psychiatric Association, “Ex- 
pression of the Emotions in Man,” 29 
and 30 Dec. (see Section N). 


Social and Economic Sciences 


Section K. Symposium, cosponsored 
by the American Political Science As- 
sociation and the National Institute of 
Social and Behavioral Science: “Some 
Perspectives on Political Science and 
Science,” arranged by Donald P. Ray, 
National Institute of Social and Be- 
havioral Science, with Carl B. Swisher, 
Johns Hopkins University and _ the 
American Political Science Associa- 
tion, presiding; 27 Dec. Following the 
vice-presidential address of Section K, 
“On Science and the Polity,” by Pendle- 
ton Herring, papers will be presented 
on bases of local political influence in 
a democracy (Robert A. Dahl, Yale 
University) and on_ scientists and 
American science policy (Wallace S. 
Sayre, Columbia University). 

AAAS. interdisciplinary symposium 
in the social sciences, joint program of 
Sections E-Geology and Geography, 
K-Social and Economic Sciences, O- 
Agriculture, P—Industrial Science, and 
the Association of American Geog- 
raphers: “The Urban Frontier: A Con- 
quest of Inner Space,” arranged by 
Firman E. Bear (Rutgers State Uni- 
versity), Frank C. Whitmore, Jr. (U.S. 
Geological Survey), and Charles C. 
Morrison, Jr. (American Geographical 





Society), with James E. Lash (Action, 
Inc.) presiding; 28 Dec. Papers will be 
presented on the application of census 
statistics to problems of urban renewal 
(A. Ross Eckler, Bureau of the Cen- 
sus); urban renewal and metropolitan 
affairs (Martin Millspaugh, Charles 
Center, Baltimore); two basic issues in 
local renewal policy (Coleman Wood- 
bury, University of Wisconsin); re- 
newal for industry—the opportunity 
and the problem (Dorothy A. Muncy, 
Consulting City Planner, Arlington, 
Va.); Newark, New Jersey—a case 
study in urban renewal (Paul Busse, 
Newark Economic Development Com- 
mittee); urban renewal in New York 
City (George M. Raymond, Pratt In- 
stitute). 

There will be two sessions for contrib- 
uted papers, arranged by Donald P. 
Ray, who will preside; 30 and 31 Dec. 

Section K is also the cosponsor of 
the two symposia of the American 
Sociological Association, 28 and 29 
Dec., and the two symposia of the New 
York Area Chapter of the American 
Statistical Association, 29 and 30 Dec. 
(see the programs of these societies). 

American Economic Association. In- 
vited papers, cosponsored by Section 
K: “The Economics of Science,” ar- 
ranged by Kenneth E. Boulding, Uni- 
versity of Michigan, and Samuel J. 
Mantel, Case Institute of Technology, 
with Boulding presiding; 26 Dec. Pa- 
pers will be presented on the impact 
of research and development on the 
growth of industry (Samuel J. Mantel 
and S. S. Sengupta, Case Institute of 
Technology); the economics of scien- 
tific research in the United States 
(Jacob Perlman, National Science 
Foundation); growth, cycles, and in- 
vention (Jacob Schmookler, University 
of Minnesota). After presentation of 
the papers, Father William T. Hogan 
(Fordham University), and Wroe Ald- 
erson (Alderson Associates, Inc., Phila- 
delphia), will act as discussants. 

American Society of Criminology. 
The entire program of the American 
Society of Criminology is cosponsored 
by the Medical Correctional Associa- 
tion. 

Session I: “Psychiatry, Criminology 
and the Offender,” with Marcel Frym 
(president of the American Society of 
Criminology) as chairman, Charles 
Newman (Kent School of Social Work, 
University of Louisville) as discussion 
leader, and Jacob Chwast (Educational 
Alliance, New York City) as rappor- 
teur; 26 Dec. Papers will be presented 
on the psychiatric aftereffects of im- 
prisonment (Melitta Schmideberg, As- 
sociation for the Psychiatric Treatment 
of Offenders); the social psychology 
of judges and judicial decisions (Israel 
Gerver, Brooklyn College); a psycho- 
analytic approach to the female homo- 
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____Kedak reports on: 


a skyrocket from the Brandywine ...a camera for a progressive Christmas... 
new black-and-white film speed numbers 


Just carbon and nitrogen 

A family of Frenchmen ran a powder 
mill down on Brandywine Creek in 
Delaware. They attracted some smart 
chemists to work for them and 
branched out. The chemists attracted 
other chemists and they got quite a 
thing going. 

On June 4, 1957, U. S. Patent No. 
2,794,824 was granted to two of these 
chemists for the preparation of a 
compound called tetracyanoethylene, 
which contains only carbon and ni- 
trogen. 

NC CN 


| 
C= 
né CN 
Tetracyanoethylene stirred up at- 
tention from chemists all over, par- 
ticularly after the inventors and their 
buddies let on that 


1) though it survives 600° un- 
changed, when it catches fire 
in oxygen it burns hotter than 
does acetylene-oxygen; 
it reacts with compounds like 
dimethylaniline to give a new 
class of intensely colored dyes, 
the tricyanovinyls, that might 
some day go commercial for 
hydrophobic fibers; 

3) it can be converted to hexa- 
cyanoisobutylene, a dibasic acid 
so strong that in 0.4M solution 
it shows pH 1.7 (as compared 
with pH 1.8 for sulfuric at the 
same molarity), with a very 
stable ion containing nothing 
but carbon and nitrogen; 

4) it is far speedier even than 
maleic anhydride at forming a 
ring with a diene, Diels-Alder- 
wise; 

5) its solutions in various aro- 
matic hydrocarbons are in- 
tensely and differently colored, 
each characteristic of the avail- 
ability of electrons from the 
hydrocarbon, 


From across town here in Rochester 
came the idea of using that z-elec- 
tron transfer to identify by color the 
spots on paper chromatograms of 
aromatic hydrocarbons instead of hav- 
ing to pull down the window shades 
for ultraviolet work. An oil company 
in Houston found that while these 
spots lost their color on heating, the 
spots from nitrogen-bearing aromatics 
after heating gave a new series of 


— C— 


2 
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characteristic colors. At Yale, tetra- 
cyanoethylene captured and held for 
release at will the elusive compound 


fulvalene, ao a | So it went. 


We ourselves (as this very page 
Strives to remind you) were spawned 
by a snapshooting camera. One direc- 
tion in which we branched out was the 
business of supplying organics for re- 
search and analytical use. Chemists 
asked us for tetracyanoethylene. We 
turned toward the Brandywine and 
asked permission to make a little under 
U.S. Patent No. 2,794,824. Back came 
a suggestion—that the Frenchmen’s 
successors in interest make it and sell 
us some for resale in conveniently 
small quantities. Since this saved them 
and us and the rest of the chemical 
world a lot of bother, Tetracyanoethyl- 
ene from Delaware is now obtainable 
as Eastman 7883. If you want to write 
them for general cyanocarbon informa- 
tion, we have their name and address 
around here somewhere. 

Abstracts of the analytical procedures we 
can supply gratis. Likewise our latest cata- 
log, Eastman Organic Chemicals, List No. 
42. Tetracyanoethylene, Eastman 7883, will 
cost you $2.65 for 1 gram. Any or all from 
Distillation Products Industries, Rochester 


3, N. Y. (Division of Eastman Kodak 
Company). 


Inverse squares are square 


Christmas is coming, a time when one 
can quit being obnoxiously logical 
about all things, a time of fun and ac- 
quisition for kin and self. Maybe the 
family needs a new camera. Cameras 
nowadays must be automatic. A non- 
automatic camera suggests lack of re- 
spect for progress. 





The Kodak Motormatic 35 Camera 
is the most automatic of automatics. 
Energy for advancing the film and 
cocking the shutter for ten pictures is 
supplied from a spring wound in load- 
ing the camera. You can fire all ten in 
ten seconds, then rewind the spring 
and fire off ten more. Not only is the 
f/number photoelectrically set for shut- 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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ter speeds from 1/40 to 1/250, but for 
flash the act of focusing adjusts the 
Opening to the guide number. There is 
no need to trouble the little woman 
with the law of inverse squares. 

Less than $110 at most Kodak dealers’. 


You can also get a generator flash holder 
for less than $14. 


Too conservative 

Only conservatives sit on committees 
that formulate standards for specifying 
film speeds. They set their lips in thin 
lines when they overhear enthusiasts 
trying to top each other with speed 
numbers. In the *40s they fixed the en- 
thusiasts for fair. They defined the in- 
dex so as to result in 214 times the least 
exposure that even a stern judge would 
already have to accept as producing 
negatives of the highest pictorial 
quality. 

They now confess that they leaned 
over backward too far for minimum 
grain and maximum sharpness from 
modern black-and-white films, modern 
practices, and modern equipment. The 
following speed numbers are derived 
from the revised American Standard: 


KODAK PANCHROMATIC FILMS 




















Sheet Films ASA 
Panatomic-X 64 
Portrait Panchromatic 125 
Super-XX Panchromatic 200 
Super Panchro-Press, Type B 250 
Tri-X Panchromatic 400 
Royal Pan 400 
Royal-X Pan 1250 

Roll Films ASA 
Panatomic-X 40 
Verichrome Pan 125 
Plus-X Pan Professional 160 
Tri-X Pan 400 
Royal-X Pan 1250 

35mm Films ASA 
Panatomic-X 40 
Plus-X Pan 160 
Plus-X Portrait 160 
Tri-X Pan 400 








Note that only one figure is given 
for each film because most meter cells 
have about the same spectral response 
as panchromatic film. Two are needed 
for: 

Kodak Biue-Sensitive 














and Orthochromatic aw ht Tungsten 
Sheet Films me 
Commercial 50 16 
Commercial Ortho , 80 25 
Super Speed Ortho 
Portrait 125 64 
Royal Ortho 400 250 








Prices subject to 
change without notice. 








Fast, Accurate ® MOLECULAR WEIGHT 
DETERMINATIONS 


UP TO 20,000 ss 
with the 


Mechrolab 


MODEL 301 


Osin PRESSURE y ¥ 


® operates by vapor-pressure 
lowering — aqueous and non- 
aqueous solutions 







® accurate determinations with- 

oe in 2 minutes 

® simple operation—no training 
needed 


Sample Size: a few tenths of a milliliter 
Temperature Control: better than 0.001° C 


Precision: temperature difference of 0.01° C, read to better than 1% 


The Model 301 Osmometer is one of a series of precision Mechrolab instru- 
ments for laboratory, industrial, and medical use. Use of advanced electronic 
and mechanical concepts insure consistent, accurate performance with a high 
degree of reliability. 






Mechrolab, Inc. 


1062 LINDA VISTA AVENUE 
MOUNTAIN VIEW 2, CALIFORNIA 


For detailed information 
contact your dealer or write: 





New Edition! Now Available 
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& MACERATOR 
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INDEX with provision for cooling 


Now Greatly Expanded in 
Size and Scope 














The all-new MERCK INDEX—outdating ose 
previous editions—is now ready for your the 100% ow 
reference. Published on a nonprofit basis to t ath cc. 
serve the professions, this new 7th edition is beaker is ac- 
completely updated, increased in size, and ex- ee 
panded by 2,300 chemical monographs. New int e plastic 
cross-indexing quickly leads you to concise container, 

q information on any given substance—regard- providing 

K less of whether you look it up under brand space for 
name, generic name or chemical name. Send coolant 
coupon now to receive your copy. 





Luxuriously bound * Contains 1600 pages 
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sexual (Richard C. Robertiello, author 
of Voyage from Lesbos); psychopathol- 
ogy of the sex offender (Ralph Bran- 
cale, New Jersey State Diagnostic 
Center); the Fourth International Con- 
gress of Criminology—an analytic com- 
mentary (Hector Ritey, New York 
City). 

Session II: ‘New Approaches to 
Continuing Problems in Crime Con- 
trol,” with Vernon Fox (Florida State 
University) as chairman, Clyde Vedder 
(Northern Illinois University) as dis- 
cussion leader, and Lee Lawder (edi- 
tor of Law and Order) as rapporteur; 
26 Dec. Papers will be presented on 
problems in organizing and directing 
a citizens’ crime commission (Alvin 
J. T. Zumbrun, Maryland Crime In- 
vestigating Committee); the nature of 
an interdisciplinary center approach to 
delinquency problems (Kenneth Kin- 
delsperger, Youth Development Cen- 
ter, Syracuse University); justice 
through science—the role of the uni- 
versity in professionalizing law enforce- 
ment (Paul B. Weston, Sacramento 
State College); a killer without a motive 
(James A. Reinhardt, University of 
Nebraska); the White House Confer- 
ence on Children and Youth—comment 
and criticism (Lois Higgins, Crime 
Prevention Bureau, Chicago; president, 
International Association of Women 
Police). 

The American Society of Criminol- 
ogy will hold a business meeting on 26 
Dec. with Marcel Frym as _ chair- 
man. Reports will be given on the Sec- 
ond United Nations Congress on Crime 
and Delinquency (Marcel Frym) and 
on the Second International Meeting 
on Forensic Medicine and Pathology 
(Donal E. J. MacNamara, American 
Society of Criminology). Election of 
officers will follow these reports and a 
report of the planning chairman of the 
International Criminological Congress 
of 1961 (John Kenney, University of 
Southern California). 

Session III: “Reaching the Anti-Social 
Gang,” with Jacob Chwast (Educational 
Alliance) as chairman, Harris Peck 
(New York City) as discussion leader, 
and Canio L. Zarrilli (New York In- 
stitute of Criminology) as rapporteur; 
27 Dec. Papers will be presented on 
social-work ethics and law enforcement 
—a dilemma (Russell Hogrefe, Chi- 
cago Youth Centers); the organization 
and behavior of violent gangs (Lewis 
Yablonsky, University of Massachu- 
setts); reaching the fighting gang— 
New York’s experience (Hugh Johnson, 
New York City Youth Board); a sum- 
mer program in delinquency preven- 
tion and control (Arthur Clinton, New 
York City Board of Education); and 
the juvenile in detention—standards 
and problems (Sherwood Norman, Na- 
tional Institute of Crime and Delin- 
quency). 
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Session IV: “Research and Theory 
in Criminology and Penology,” with 
John Kenney as chairman, Herbert 
Block (Brooklyn College) as discussion 
leader, and Margaret Scott MacNamara - 
(Brooklyn College) as rapporteur; 27 
Dec. Papers will be presented on the 
Raiford study —alcohol and crime 
(Shaw Grigsby, University of Florida); 
conflicts and cooperation in criminol- 
ogy (Albert Morris, Boston Univer- 
sity); containment theory—a new 
operational theory for criminologists 
(Walter Reckless, Ohio State Univer- 
sity); criminal responsibility as a sci- 
entific concept—a crucial issue in 
criminology and corrections (Frank 
Hartung, Wayne State University); 
squirrel-cage penology—the rotary jail 
(Walter Lunden, Iowa State University 
of Science and Technology). 

The Society will have its Annual 
Awards and Memorial Session on 27 
Dec., with Donal E. J. MacNamara as 
chairman. The program will consist of 
a memorial address (Jerome Nathan- 
son, Society for Ethical Culture); pres- 
entation of the 1960 Annual Award of 
the American Society of Criminology 
(Hon. James Bennett, U.S. Bureau of 
Prisons); an address by an award re- 
cipient (Thorsten Sellin, International 
Criminology Society); two presenta- 
tions of the August Vollmer Award 
for Research in Criminology (Ver- 
non Fox, Florida State University, and 
Marcel Frym); an address on patterns 
of criminal homicide (Marvin E. Wolf- 
gang, University of Pennsylvania); an 
address on African homicide and sui- 
cide (Paul Bohannan, Northwestern 
University). 

American Sociological Association. 
Invited papers, cosponsored by Section 
K: “Sociology of Science: Organization 
of Research,” with Vincent H. Whit- 
ney, University of Pennsylvania, presid- 
ing; 28 Dec. Papers will be presented 
on organization and authority in the 
industrial research laboratory (Simon 
Marcson, Princeton University and 
Rutgers State University); organiza- 
tional pressures and role strains in an 
industrial laboratory (William Evan, 
Bell Telephone Laboratories); research 
administration and the administrator— 
the U.S.S.R. and the U.S.A. (Norman 
Kaplan, Cornell University); industrial 
scientists and the values of science 
(David N. Solomon and Silvia Lamb, 
McGill University). 

Invited papers, cosponsored by the 
Population Association of America and 
Section K: “Populations, Trends, and 
Policies in the Communist Countries,” 
with Vincent H. Whitney presiding. 
Papers will be presented on population 
change and policy in Eastern Europe 
(Jerry W. Combs, Jr., Foreign Man- 
power Research Office, Bureau of the 
Census); demographic development of 
the Soviet Union (John F. Kantner, 
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Population Council); Communism, cul- 
ture, and population—China as a case 
study (Irene Taeuber, Princeton Uni- 
versity). 

American Statistical Association. In- 
vited papers, joint program of the Bi- 
ometrics Section of the New York 
Chapter of the American Statistical 
Association, and Section K: “Hospital 
Statistics and Community Planning,” 
arranged by Monroe Lerner, Health 
Information Foundation, with Paul M. 
Densen, Deputy Commissioner of 
Health, New York City, presiding; 29 
Dec. Papers will be presented on the 
opportunities of operation (J. Douglas 
Colman, Associated Hospital Service 
of New York); the Massachusetts Hos- 
pital Study—collecting data through 


survey research (Paul Sheatsley, Na- 
tional Opinion Research Center, Uni- 
versity of Chicago); hospital use in 
Indiana and in Saskatchewan by diag- 
nosis—use of existing hospital data 
(Monroe Lerner); hospital data in com- 
munity planning for the aged (Marta 
Frankel, New York City Department 
of Hospitals). 

Invited papers, joint program of the 
Biometrics Section of the New York 
Chapter of the American Statistical 
Association and Section K: “Some Sta- 
tistical Problems in Social Insurance 
Research,” arranged by Abram J. Jaffe, 
Columbia University, and Nathan Mor- 
rison, New York State Department of 
Employment; 30 Dec. 

Metric Association. Symposium: “The 
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Current Interest in the Adoption of the 
Metric System,” arranged by J. T. John- 
son, president of the Metric Associa- 
tion; 27 Dec. After introductory re- 
marks by J. T. Johnson, papers will be 
presented on the timeliness of the 
metric question (Hon. Lewis L. Strauss, 
former Secretary of Commerce); prob- 
lems, progress and proposals for resolv- 
ing some of the confusion on units in 


the U.S.A. (Carl F. Kayan, Columbia | 


University); the evidences of current in- 
terests in the metric question here and 
abroad (Robert P. Fischelis, National 
Drug Trade Conference); what can and 
should be done for reviving activities in 
the Metric Association (K. E. Ettinger, 
Consulting Engineer, New York City); 
future plans for the Metric Association 
(Fred J. Helgren, Secretary-Treasurer, 
Metric Association). The symposium 
will be followed by an informal dutch- 
treat luncheon at which there will be 
continued discussion of the metric ques- 
tion. The luncheon is for those who are 
interested in the discussion, and espe- 
cially for those interested in the Metric 
Association. 

National Academy of Economics and 
Political Science. Invited papers, co- 
sponsored by Pi Gamma Mu: “The 
Research Revolution and Public Pol- 
icy,” arranged by Amos E. Taylor, 
National Academy of Economics and 
Political Science. with John Green, U.S. 
Department of Commerce, presiding; 
29 Dec. Papers will be presented on 
the research revolution and its eco- 
nomic implications (Leonard Silk, 
Business Week, McGraw-Hill Publish- 
ing Company) and on public policy 
and the intersectoral flow of funds for 
research and development in_ the 
United States (Jacob Perlman, National 
Science Foundation). 

National Institute of Social and Be- 
havioral Science. Cosponsor of the 
symposium of Section K, “Some Per- 
spectives on Political Science and Sci- 
ence,” 27 Dec. The Institute will also 
cosponsor Session V of the National 
Science Teachers Association, 30 Dec., 
in which there will be an address on 
biology of the mind by Irwin J. Kopin, 
National Institute of Mental Health, 
and a panel discussion (for details, see 
Section Q). 

Social Science Research Council. Co- 
sponsor of the AAAS symposium on the 
sciences in Communist China. Part IV, 
“Agriculture and the Social Sciences,” 
will be of particular interest to social 
scientists. There will be a paper on 
scientists and the community (Theodore 
Chen, University of Southern Califor- 
nia), a paper on organization and de- 
velopment of science (John M. H. 
Lindbeck, Harvard University), and a 
paper on anthropology, linguistics, and 
archeology (Francis L. K. Hsu, North- 
western University); 27 Dec. 
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Smooth, reciprocating action is uniformly 
distributed to large numbers of flasks in 
many sizes by this powerful shaking appara- 
tus. It has a load-bearing capacity of more 
than 250 lbs. at maximum speed and per- 
formance is cool, quiet, and problem-free. A 
wide degree of agitation and aeration is 
made possible by a continuously adjustable 
speed range, between 35 and 200 strokes a 
minute, and by an adjustable stroke length 
between 0” and 4”. 

The sturdy steel shaking carriage rolls 
smoothly and silently on 3 pairs of heavy- 
duty ball-bearings in sealed casings. Glass- 
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that lock firmly into place. An exhaust 
blower dissipates motor heat. 
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toughness of sample. When particle size 
is reduced, the material is forced past 
cylindrical area for final, fine homog- 
enization. 
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Letters 


Biological Organization 


Ehret’s interesting article [Science 
132, 115 (1960)] deserves some com- 
ment regarding the evidence for the 
evolution of cell structure. The clas- 
sification of cells on the basis of en- 
velope systems lacks phylogenetic 
soundness for it is necessary to place 
some viruses, bacteria, and actinomy- 
cetes in all envelope groups; this can 
certainly not be an accurate classifi- 
cation on the basis of their evolutionary 
position. The primary difficulty, how- 
ever, lies in the proposition that bac- 
teria and actinomycetes form a class of 
inner or single envelope organisms, the 
plasma membrane of which would cor- 
respond to the nuclear membrane of 
two envelope systems or advanced cell 
types. This would imply a mechanism 
of cellular evolution in which the cyto- 
plasm and cell organelles form out- 
side the protobiote (nucleus). It is well 
to note that all nuclear membranes, 
unlike the bacterial protoplast mem- 
brane, are double, being formed of 
sacs of endoplasmic reticulum which 
are organized and flattened against the 
phase which they surround. The bac- 
terial protoplast contains those en- 
zymes that are found in the cytoplasm 
but are absent from the nucleus of 
higher cell types. 

Endoplasmic reticulum in higher cell 
types is frequently seen to be con- 
tinuous with the plasma membrane, 
and the outer component of the peri- 
nuclear cisternae, with the endoplasmic 
reticulum. Indeed, in some fungi the 
membranes appear to be a continuous 
system all associated with the plasma 
membrane [Exptl. Cell Research 16, 
689 (1958)]. These continuities in some 
cases occur by means of connections 
which resemble circumferential, centrip- 
etal infoldings of the plasma mem- 
brane, which, instead of cutting the 
cell in two as in bacterial cell division, 
spread over the nucleoid as in the early 
stages of bacterial spore formation. 
This appears to be the only evidence 
for the evolutionary origins of the 
nuclear envelope at the present time, 
and it seems therefore to be the best. 
The envelope theory makes little sense 
when one attempts to apply it to this 
schema. 

The formation of the endomem- 
branes of higher cell types does, indeed, 
appear to have involved two steps: (i) 
membrane invagination as a modifi- 
cation of the cytocinetic mechanism, 
and (ii) a progression from obligate to 
facultative membrane continuity. If 
the envelope theory is applied to bac- 
teria, then it would be the inner en- 
velope rather than the outer which is 
missing. I would suggest abandoning 
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the envelope idea, because it is un- 
realistic from the phylogenetic point 
of view and relies upon assumptions 
which are unsupported. 


I would submit that at present the | 


best defensible hypothesis regarding 
the relationships among membranes is 
the following: “All cellular membranes 
are phylogenetically derived from the 
plasma membrane and share with it 
the capacity to become structurally 
differentiated by the specific associa- 
tion of proteins thereon in genetically 
determined patterns” [J. H. McAlear, 
thesis, Harvard University (1958)]. I 
would further submit that attempting 
to apply mathematical rigor to mor- 
phology at any level, at this time, must 
only result in a _ pseudosophisticated 
over-simplification. The study of the 
evolution of morphology is an induc- 
tive process and requires the accumula- 
tion of information of a comparative 
nature. 

JAMES H. MCALEAR 
Division of Laboratories and Research, 
New York State Department of Health, 
Albany 


The article by C. F. Ehret entitled 
“Organelle systems and biological or- 
ganization” expounds a view of the na- 
ture of living things that many of us 
thought had disappeared with the ad- 
vent of evolutionary theory. It pur- 
ports to be an account of certain 
entities obeying natural laws, termed 
“macromolecular aggregates” and “or- 
ganelles.” This is an inherently mislead- 
ing approach to what are, in fact, 
biochemical and biophysical problems, 
because it deals with words from bio- 
logical discourse as though they had 
the same kind of referents as similar 
words in physics. 

There are, indeed, subatomic par- 
ticles, atoms, and molecules which fol- 
low certain physical laws. A general 
class of larger things also exists— 
namely, the class of physical objects, 
obeying the laws of mechanics (rela- 
tivistic or classical). The biological 
world does not contain classes of this 
variety, because its “components” have 
evolved according to their adaptive 
fitness to survive in various environ- 
ments and not according to any internal 
“laws” of a paraphysical kind. Similar- 
ities between organelles, such as those 
mentioned by Ehret, demonstrate not 
a common law but a common origin. 
Likewise, the differences between bac- 
teria and cellular organisms, about 
which Ehret makes such far-fetched 
topological play, demonstrate not two 
fundamentally opposed “patterns” de- 
rived from any natural law of cell 
construction but a more remote com- 
mon origin. 

One might also have thought that 
the “free-living nucleus” hypothesis— 
never a very likely one—would have 
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been scotched by recent work in bac- 


terial biochemistry. But Ehret does 
not discuss biochemistry at all, because 
it does not fit into his formal frame- 
work. In his critique of the specifica- 
tion of organelles, by function, he 
claims (citing only a personal com- 
munication) that structurally typical 
but nonrespiratory mitochondria occur 
in a yeast mutant. He totally ignores 
all the most important work in this 
field since 1945, by such people as 
Chance, Lehninger, Green, Greville, 
Slater, Schneider, and many others, 
who show how close a relationship 
exists in the mitochondrion between 


structure and biochemical functioning. 
To say of such an organelle that its 
primary role is “niche-filling” or “space- 
filling” is either absurd or meaningless. 
In fact, the role of these structures 
seems to be to maintain the proper 
environments for certain reaction se- 
quences, the structure being itself modi- 
fied according to the reactions occur- 
ring within it [see, for example, L. 
Packer and A. L. Tappel, J. Biol. 
Chem. 234, 525 (1960)]. Ehret’s hy- 
pothesis of a role for such organelles 
concerned with “transmission, diffrac- 
tion, oscillation [sic], and reception of 
electromagnetic energy” seems to be 
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a deliberate attempt to confuse the 
issue as regards the well-founded chem- 
ical roles of such systems and also 
smacks of the aberrations of such 
pseudoscientific cults as “radionics.” 

In developing his peculiar Welt- 
anschauung, Ehret makes various mis- 
takes of fact and nomenclature. To 
refer to cilia from different organisms 
as “isotopes” is just wrong; a word 
exists to describe the relationship— 
namely, homology, which indicates a 
common evolutionary origin. To state 
that all cilia are homologous is to put 
forward an interesting theory about 
show. I find the meaning of his other 
statement on this issue, that “all particle 
sense. And what on earth are “non- 
atoms” (Fig. 7)? 

His claim that “at the molecular 
level . . . the interacting particles... 
have relatively infinitesimal lifetimes” 
is untrue, as a glance at the half-lives 
for various types of cellular compo- 
nent, obtained by radioisotope label- 
ing or other methods, would suffice to 
show. I find the meaning of his other 
statement on this issue, that “all particle 
concepts suffer from illusions of the 
reality of a static point,” not entirely 
clear. 

Ehret says that by his method, the 
“gap between the molecular and cel- 
lular levels is realistically bridged.” It 
is difficult to see why the need for such 
a “bridge” was ever felt. The link be- 
tween the physical and _ biological 
worlds is provided by the theory of 
evolution. “Nous n’avons pas_ besoin 
de ces autres hypothéses.” 

The editorial in the same issue of 
Science takes exception to a popular 
article about scientific things written 
in an anthropomorphic manner. In the 
circumstances, there is a temptation 
to cry “Tu quoque.” 

PETER NICHOLLS 
Science Research Institute, 
Oregon State College, Corvallis 


McAlear’s opening remarks regard- 
ing incongruity are based upon an 
erroneous notion about the relation- 
ships that are required between struc- 
tural and phylogenetic categories. In 
taxonomy we frequently classify organ- 
isms with abbreviated life cycles on 
the basis of their larval stages, despite 
the absence of a terminal stage of de- 
velopment “normal” to their category; 
HeLa tissue cultures the world over 
remain generically Homo despite their 
structural simplicity and _ instability; 
each of us has arisen from a fertilized 
egg, structurally a microorganism but 
phylogenetically human; at the sub- 
cellular level, the transplanted frog 
nucleus remains phylogenetically an 
amphibian. But consider the interesting 
case of Pneumococcus transforming 
deoxyribonucleic acid, which retains 
only some of its host’s phylogenetic 
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tion Many physiological phenomena can be translated into motion. 
In order to best demonstrate these phenomena in the classroom, it is 
ILLS possible to make a continuous and permanent record of this motion 
‘ which can be discussed during and after the experiment. The Harvard 
Apparatus Teaching Kits are built around a recording device. In the 
case of the standard Kit #1000, the device is an electric kymograph, 
one of the simplest recording instruments to operate and maintain. 
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majority of experiments. Also available are many levers which will 
an show and record motions of all kinds, such as the contraction of frog 
ion- muscle resulting from electrical stimuli. The induction stimulator 
ruc- provides electrical stimuli and time marking signals. Human as well as 
In animal phenomena can be shown. For example, the pneumograph 
demonstrates breathing patterns, and the plethsymograph can be used 
Ban- to show the volume pulse. 
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operation. When the pump has reached its maximum on the 
pressure side, a mechanically operated valve disconnects the 
flow of air to the lungs and exhalation takes place naturally, 
Oxygen or gas mixtures may easily be admitted into the pump 


system. 


No. 70-8791—Pump com- No. 70-879—Pump without 


plete with motor and infi- 
nitely variable drive, giving 
speeds of 0-45 strokes per 


motor and infinitely variable 
drive, but with four driving 
pulleys for variable speeds. 
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character; these structural units are 
smaller than the minimal phylogenetic 
unit, which is sensibly an approxima- 
tion of the organism’s entire genome. 

The well-known relationships be- 
tween endoplasmic reticulum and nu- 
clear membrane are not only consistent 
with but a part of my central thesis. 
We must, of course, eventually account 
for the specific structural differences 
between nuclear membranes and bac- 
terial envelopes, as well as for those be- 
tween different nuclear membranes and 
between different bacterial envelopes. 
The envelope-system method of classifi- 
cation simply places central emphasis 
upon the interesting topological prop- 
erties (especially the inside-outside re- 
lationships) associated with the various 
known and possible forms of cellular 
organization. Numerous alternative 
speculations, including M<Alear’s, are 
compatible with it (no test of their 
soundness). From the evolutionary 
viewpoint, gene mutation and _ selec- 
tion have produced the diversity of 
outer wrappers seen in bacteria and 
could easily account for such specific 
differences as are known _ between 
nuclear membranes and bacterial en- 
velopes. Basic to this must be both 
gene-product differences and environ- 
mental phase differences: the nuclear 
membrane is at a _ karyoplasm-cyto- 
plasm interface; the bacterial envelope, 
at a “karyoplasm’’-substrate interface. In 
this regard, it should be interesting to 
compare the “karyoplasm’’-substrate in- 
terface (normal envelope) with a “karyo- 
plasm”-host cytoplasm interface in the 
case of facultative intracellular sym- 
bionts or parasites. 

Regarding the evolution of cell struc- 
ture, there is, of course, no direct 
evidence. The fossil record offers little 
help at the subcellular level, and all 
extant “living fossils,” from coelacanths 
to protozoa, are 1960 models, most of 
which appear to be in an evolutionary 
cul-de-sac. From this point of view a 
word like protozoa is etymologically 
acceptable; in this sense and within 
the context of the discussion of en- 
velope systems I have lumped bacteria 
and actinomycetes as “protobiotes.” 
Whether they represent primitive or 
degenerative forms of life has been 
argued brilliantly, but also fruitlessly 
and ad nauseam, in a voluminous lit- 
erature. 

Irrespective of how any particular 
system has actually evolved, the pres- 
ence in multienvelope systems of a 
unique ensemble of organelles unques- 
tionably permits the development of 
cytoplasmic structures of greater di- 


versity than is possible without them. | 
This follows of logical necessity, as | 


should be obvious if one considers the 
physical basis of diversity: for ex- 
ample, generically more _ structural 
forms are possible in a 100-atom than 


11 NOVEMBER 1960 


in a ten-atom system. The first ap- 
pearance, then, of such a supramolec- 
ular unit as a cilium is surely to be 


_ regarded as a major innovation within 


the bios, and the subsequent capitali- 
zations upon such units are indeed 
remarkable achievements in the evolu- 
tion of metazoa. 

In the history of science, logical 
rigor, though always difficult in virgin 
territory, has been indispensable for 
progress; it has invariably led to over- 
simplification, and as mortals the best 
we can hope for is an orderly pro- 
gression from good oversimplifications 
to better ones. 


It is commonplace to ridicule by 
unsupported generalizations that which 
one does not understand, and in both 
respects Nicholls has succeeded beauti- 
fully. In the spirit of substituting light 
for heat, I shall comment on the sev- 
eral issues he has raised. 

1) The biological world certainly 
contains classes of components that 
obey the laws of mechanics. A finite 
number of sardines or of college stu- 
dents can be packed into a can or a 
telephone booth, respectively; gravity 
keeps most of us in our place, and 
modifications of the kinetic theory of 
gases have been applied meaningfully 
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to such component interactions as 
antigen-antibody agglutination, phage- 
bacterium adsorption, sperm-egg fer- 
tilization, and ciliate-ciliate mating. 

2) With respect to similarities be- 
tween organelles, there is no evidence 
that all cilia are derived from one 
common progenitor cilium. One of 
the important hypotheses expounded 
in my article is that of the de novo 
origin of such organelles by means of 
physically limited developmental proc- 
esses from genetically limited sub- 
organellar-level macromolecular pools. 

3) That the topological play is far- 
fetched is merely Nicholls’ unsupported 
value judgment. 

4) The reasons favoring the term 
one-envelope system over free-living 
nucleus are developed in the article. It 
is not clear to me from Nicholls’ letter 
in what way he supposes them to be 
inconsistent with the recent work in 
bacterial biochemistry. 

5) In addition to not citing some 
elegant works in biochemistry, I also 
elected to consider irrelevant to the 
crux of the argument much of the im- 
portant contemporary work in sociol- 
ogy (people-people interrelations) and 
in nuclear physics (particle-strange 
particle interactions). 

6) The concept of niche-filling is 
well understood in many professions. 
The tree cavity preempted by the star- 
ling will not be occupied at one and 
the same time by a flicker; an old 
French railway car will hold eight 
horses or 40 men; a simple keystone 
in an arch may be of marble or of 
brick or of wood, but not of all simul- 
taneously. -A more general concept of 
space-filling is appreciated by most 
physically minded people, including 
architects, city planners, and _ traffic 
managers. The important point is that, 
irrespective of the specific qualitative 
nature of the unit employed, funda- 
mental geometrical and topological re- 
lationships are established between the 
units. It is at this level that we “in- 
tuitively” appreciate the shapes of 
things and many of the interrelation- 
ships in biology and society at large. 
In a rigorous analytical sense, we may 
evaluate a termite colony, a hardwood 
climax forest, an infantry regiment, or 
a political congress in session without 
once mentioning adenosine _ triphos- 
phate or oxidative phosphorylation yet 
without underestimating their indis- 
pensability. In my article I have done 
this for the shapes of cells in terms of 
organelles. In other worlds, higher- 
level interrelationships might be for- 
mally similar to ours, but the molec- 
ular machinery might be quite dif- 
ferent. 

7) The possible role of organelles as 
receivers or transducers of electro- 
magnetic energy was suggested from 
observations of their ultrastructure by 


SCIENCE, VOL. 132 





Fernai 
able f 
jects. 
tion 
questi 
by su 
8) | 
is stru 


4 
cal ar 





and a 
zoan 
| form. 
the li 
origit 
devel 
repre 
term 
| sophi 
} tive 
relat 
the 1 
10 
the « 
ficiel 
meni 
ceive 
Britt 
thei 
the 
whi 
be « 
rela 
tive! 
and 
lifet 

















as 
age- 
fer- 


nce 
one 


ded 
Ovo 
; of 
roc- 
sub- 
ols. 
far- 
rted 


orm 
ing 
Tt 
tter 

be 


yme 
ilso 
the 
im- 
iol- 
and 
nge 


tar- 





ee 


) and animal, microorganismal and meta- 
' zoan cilia have basically the 


—E 











Fernandez-Moran and seems inescap- 
able from a knowledge of these ob- 
jects. An important unanswered ques- 
tion is simply, “How much?”—a 
question provoked in the open mind 
by such knowledge. 

8) The concept of organelle isotopy 
is structurally correct from both physi- 
cal and etymological standpoints. Plant 


same 
form. This similarity does not impose 
the limitation of common evolutionary 
origin on the structure itself in the 
developmental sense. 

9) On or off the earth, “non-atoms” 
represent the subatomic particles. The 
term stems from the well-known philo- 
sophical device of differentia and nega- 
tive and denotes a subset class that 
relates logically to the higher levels in 
the figure. 

10) The lifetimes of such units as 





the enzyme-substrate complex are suf- | 
ficiently short that ingenious instru- | 


mental measures, such as those con- 
ceived and brilliantly executed by 
Britton Chance, have been needed for 
their measurement. As pointed out in 
the article, the very organelles in or on 
which these fleeting events occur may 
be observed in vivo by cytologists at 
relative leisure. The qualification ‘“‘rela- 
tively’ was used by me deliberately 
and precisely to emphasize comparative 
lifetimes. 

11) I cannot explain Nicholls’ failure 
to find a need for a bridge or a link. 
A current key concern in physiological 


genetics and developmental embryol- | 


ogy is the construction and testing 
of hypotheses that relate directly to 
the ascent from the macromolecular 
level that is experienced in the life- 
time of every organism. If authoritari- 
anism must be resorted to, it is well 
known that eminent experimentalists 
since Altmann and Hertwig have 


grappled with this problem along lines | 


closely analogous to mine. That Nich- 
olls’ general accusation—that I have 
underestimated the contributions of 
biochemistry at the one extreme or of 
evolutionary theory at the other—is 
unfounded may be seen from a care- 
ful reading of my article and of the 
contextually relevant sections of the 
references cited. 

CHARLES F. EHRET 
Laboratoire de Biophysique, Université 
de Genéve, Geneva, Switzerland 


Dream Deprivation 


William Dement tentatively con- 
cludes from an interesting study of “The 
effect of dream deprivation” [Science 
131, 1705 (1960)] that ‘“a certain 
amount of dreaming each night is a 
necessity.” A different interpretation of 


11 NOVEMBER 1960 





Now Available 


The New Unique 


S.I.U. Disposable 
Mouse Cage 


Developed by the Microbiology 
and Design Departments of 
Southern Illinois University — 


WATER BOTTLE 









RUBBER STOPPER 


STAINLESS STEEL TUBE 


_— TO LOCATE HOPPER 
PLA 

a PLASTIC CAGE BOTTOM 

ae BEDDING 


=— FOLDING SUPPORT 





OBSERVATION FLAP 
RECORD HOLDER 
we ateach end) 


S.1.U. Disposable Mouse Cage Components 
(Foreign and domestic Pats. Pend.) 





DEVICES 
1. D. EQUIPMENT 


ANIMAL BALANCES 


Convenience — no cleaning, washing, sterilizing 
or maintenance — because, cages are disposable. 


Safety — made of a new, tough, chemically 
inert plastic which is non-toxic. Designed to be 
escape proof. 


Sanitary Handling — can be autoclaved (reduc- 
ing size to '/, original) and then incinerated— 
or just incinerated. Eliminates unnecessary 
handling which promotes spread of infections 
to other animals. 


Economy — initial cost per cage is no more than 
cost of cleaning, sterilizing, maintaining and 
storing other permanent cage types. 


Storage Minimal — measuring 10” long x 8” 
wide x 414” deep; bottom area approximately 
48 sq. in. Tops and bottoms designed to “‘nest,” 
saving valuable storage space. 100 cages re- 
quire but 4 cubic feet of storage. 


The S. I. U. Disposable Cages have met all 
requirements for a low cost, convenient, escape 
proof and sanitary disposable cage as proved 
under actual field conditions. 


To demonstrate the convenience and economy 
of the New, S. I. U. Disposable Mouse Cage, 
an Introductory Sample Test Package is avail- 
able: 


Aloe #1982 — Introductory Sample Test Pack- 
age, S. I. U. Disposable Mouse Cage, consisting 
of 12 Bottoms, 6 Tops, 6 Supports, 6 Food 
Hoppers, 6 Water Bottles with Stoppers and 
Stainless Steel Water Tubes............ Only $19.75 
Order Your Test Package Today; or, For Further 
Information and Demonstration Write: 





we g ee se i ent : & . | / DIVISION OF BRUNSWICK CORPORATION 
General Offices: 1831 Olive St. 
FULLY STOCKED DIVISIONS COAST-TO-COAST 


St. Louis 3, Mo. 


Your foremost supplier of complete Animal Care Equipment including MODULINE 
CAGES (all types—stainless, galvanized, etc.) « CAGE STANDS « FEEDERS & WATERING 
OPERATING EQUIPMENT e 
CLEANING /SANITIZING EQUIPMENT & CHEMICALS « 


ANIMAL HOLDERS e CLIPPERS e 
(Custom requirements, too.) 


1417 











THIOACETAMIDE 


"Baker Analyzed’ REAGENTS” 


& 


Pee yee 
NAUSEATING 








A superior sulfide precipitant free from 
hazards of HS, Baker Thioacetamide, rea- 
gent grade, is a crystalline product of high 
assay and high purity, containing over 
40% available sulfide. It is very soluble in 
water, alcohol and benzene, hydrolyzing 
smoothly in either acidic or alkaline solu- 
tion to provide a convenient source of sul- 
fide ion for both the quantitative and 
qualitative separation of the-ions of heavy 
metals. 


Thioacetamide is rapidly supplanting 
gaseous hydrogen sulfide as a precipitant 
because of its ease-of-use and freedom 
from noxious and corrosive properties. Sul- 
fides precipitated by Thioacetamide—un- 
like those with HeS—are coarsely crystal- 
line, dense, easily filterable, and the rate of 
precipitation can be more easily controlled, 


Baker Thioacetamide is ideal for class- 
room use, particularly when a hood is not 
employed. % pound may suffice for 50 stu- 
dents for the usual semester qualitative 
course, 


Baker Thioacetamide Reagent, Crystal, 
is packaged in one-ounce and one-quarter 
pound amber glass bottles. Like all ‘Baker 
Analyzed’ Reagents, each label bears the 
actual lot analysis of the contents. 


Baker Chemicals 


REAGENT © FINE © INDUSTRIAL 





ome 
J. T. Baker Chemical Co, £ .Baker 
Phillipsburg, New Jersey er] 


£us 
Please send review and articles describing the 
analytical use of Thioacetamide, plus list of 
Baker Analyzed’ distributors from whom it may 
be obtained, 
Name. 


Address. 
City. Zone. 








State. 














1418 





the data, however, appears equally 
plausible. Dement’s procedure, in brief, 
was as follows: to determine the sub- 
ject’s base-line total nightly dream time 
and sleep pattern, eye movements and 
brain waves were recorded during a 
variable number of undisturbed nights 
of sleep. During the subsequent nights 
the subjects were awakened each time 
the electromyographic (EMG) _ eye- 
leads indicated that they were dreaming 
(and the electroencephalographic [EEG] 
leads presumably indicated that they 
were in light sleep). Immediately after, 
when allowed a number of undisturbed 
nights of sleep (“recovery nights”), the 
EMG showed a significant elevation in 
the nightly dream time as compared 
with the base-line levels. This finding 
is open to the following interpretation: 
The psychological disturbance caused 
by the abrupt awakenings (as indicated 
by “anxiety, irritability . . . difficulty 
in concentrating . . . apparent panic’’) 
was closely correlated with a disturb- 
ance in the sleep pattern which included 
an increase in the amount of time spent 
in light sleep. Since evidence previously 
presented by Dement and Kleitman 
[Electroencephalog. and Clin Neuro- 
physiol. 9, 673 (1957)] strongly sug- 
gests that dreaming occurs during 
periods of light sleep, the “‘progressive 
increase in the number of attempts to 
dream” during the “dream deprivation” 
nights and the increased percentage of 
dream time during the “recovery nights” 
may have been a secondary conse- 
quence of the increase in light sleep 
time during these periods. 

After a varying number of nights off, 
the same subjects returned to the ex- 
perimental room and were awakened 
when the EMG indicated that they were 
not dreaming (and the EEG presumably 
indicated that they were in deep sleep). 
Subsequently, when permitted a num- 
ber of undisturbed nights of sleep (‘‘re- 
covery nights”), the EMG did not show 
an increase in the amount of dream 
time over the base-line levels. This find- 
ing can be interpreted as follows: By 
this time the subjects had become ad- 
justed to the procedure. Since they were 
now habituated and undisturbed, they 
slept normally; consequently, as com- 
pared with the base-line levels, they did 
not show a significant change in the 
percentage of light sleep time or the 
percentage of dream time during the 
“recovery nights” (or during the preced- 
ing nondream awakening nights). 

It would be inappropriate to accept 
either Dement’s interpretation or the 
above interpretation until a second ex- 
periment is completed in which subjects 
are first awakened when the EMG in- 
dicates that they are not dreaming and, 
after an intervening “recovery” period, 
are awakened when the EMG indicates 


that they are dreaming. Such an experi- : 


ment may give the opposite results of 


those reported by Dement: Subjects may 
show an increased amount of dreaming 
during “recovery nights” which follow 
nondream awakenings and no significant 


increase in the amount of dreaming dur- | 


ing “recovery nights” which follow 
“dream deprivation.” 

THEODORE XENOPHON BARBER 
Worcester Foundation for Experimental 
Biology and Medfield State Hospital, 
Harding, Massachusetts 


I wish to comment briefly on William 
Dement’s tentative interpretations of 
the effects of his experimental studies in 
dream deprivation. Over two decades 
ago Nathaniel Kleitman put forth the 
notion of a subcortical wakefulness 


center which influenced the course of { 


events in the sleep-wakefulness cycle. 
The more recent studies on the reticular 
activation system appear to have borne 
out some of these earlier ideas. When 
these data are considered in connection 
with the elucidation of the existence of 
the corticofugal fibers linking the cortex 
with the reticular system, and thereby 
creating a reverberating circuit, we have 
the beginnings of a neurophysiological 
model elucidating the dreaming process. 
We know as a result of the recent studies 
of Kleitman and his associates that 
repetitive bouts of partial arousal as- 
sociated with dreaming occur universal- 
ly as a nightly process. At certain times 
during the night it would appear as if 
the threshold in the reticular system is 
low enough for partial cortical arousal 
to occur. The events associated with 
this are experienced subjectively as the 
dream; but objectively these events 
further influence the threshold in this 
system. It is in this manner that it has 
been suggested that the cortex partici- 
pates in its own arousal. 

Freud had no_ neurophysiological 
model to serve as a guide in evolving his 
own dream theory. He was forced to 
see the dream as psychologically in- 
spired by a disturbing unconscious im- 
pulse and as taking shape through the 
mechanism of dream work oriented to- 
wards disguising the impulse and main- 
taining sleep. The neurophysiological 
model, by comparison, suggests that 
the level of arousal varies during the 
night in a rhythmically patterned man- 
ner and that states of partial arousal 
are associated with more or less ex- 
tended periods of dreaming. 

Dement’s study is concerned with 
the question of what happens when 
these events are interfered with in a 
specific way, namely, by eliminating 
that aspect of the cycle associated with 
dreaming. Both direct effects relating 
to dreaming and indirect, more distant 
effects relating to generalized behavioral 
disturbances were noted. 

With the above considerations in 
mind, one can then move in two pos- 
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sible directions in evaluating the direct 
results of dream deprivation experi- 
ments. One can minimize all factors 
other than the occurrence of dreaming 
and thus focus mainly on the subjective 
aspects of the experience. One then 
begins to talk as Dement does: “It is as 
though a pressure to dream builds up 
* and “. . . a certain amount of 
dreaming each night is a necessity.” 

A second approach would emphasize 
the fact that the experimenter is inter- 
fering with states of partial arousal 
which presumably may have signifi- 
cance for the organism apart from 
dreaming. If these states of repetitive 
partial arousal are, for example, as- 
sociated with vigilance operations dur- 
ing sleep, then the direct effects noted 
—namely, the increased frequency of 
dream attempts on the experimental 
nights and the increased nightly dream 
time on the recovery nights—may rep- 
resent states of heightened vigilance of 
which dreaming is but one manifesta- 
tion. 

MONTAGUE ULLMAN 
46 East 73 Street, New York 


Theodore Barber’s alternative inter- 
pretation of the results is based mainly 
on his perception of a methodological 
weakness in the experimental procedure. 
He feels that the multiple awakenings, 
in and of themselves, could have been 
responsible for the rise in dream time 
seen on recovery nights after all, be- 
cause, as he points out, the control 
awakening series always followed the 
dream deprivation series and “by this 
time the subjects had become adjusted 
to the procedure.” He feels that if the 
control awakening series had been car- 
ried out before the dream deprivation 
awakening series, one might have seen 
a dream time rise following the control 
awakenings and little or none following 
dream deprivation. 

Although we cid not consider such a 
possibility “equally plausible” at the 
time the article was in preparation, it 
was obvious that it could not be entirely 
ruled out. Happily, there is no need 
now for an exhaustive documentation 
of the reasons for our original judg- 
ment. We have recently concluded ex- 
periments along the line independently 
suggested by Barber in his letter; and 
we have found that a second dream de- 
privation series in the same subject is 
as effective as the first, that no habitua- 
tion is apparent, and that when the con- 
trol series is carried out first, a dream 
time rise still follows the later dream 
deprivation series. 

There are, however, several points in 
Barber’s letter that warrant further com- 
ment. First, one of his contentions 
seems to be that abrupt awakenings 
caused the observed psychological dis- 
turbances. In all our work in this area, 








Flasks 
up to 
72,000 ml 


This is No. 93280 from our custom cata- 
log. We make it in a range of sizes from 
50 ml to 72,000 ml. There’s full latitude 
in picking $ joint sizes. In fact, there’s 
an enormous selection of custom flasks of 
every type shown in our catalog. They 
don’t all come as large as 72,000 ml, but 
there’s no reason why we can’t make prac- 





tically anything you want—as big as you | 


want. Just ask. 


—— S 


Modified... 
if you wish 


There comes a time in the life of almost 
every flask when you wish it were slightly 
different. That’s the time to get in touch 
with our customizing people. They can do 
such things to No. 93280 as adding an 
extra neck or two. 


or practically 
custom made 


Should your needs verge on the unique, 
we can do such things as add a side arm 
or stopcock or both. You see, nowhere 
else in all the world can you find a more 
skilled assemblage of glassworkers than at 
Corning. Nor more and better equipment. 
Custom glassware is a big and important 
part of our business. We make special 
orders in large quantities, and we also 
make as few as one piece of something 
that you need. Try us. 


Special Apparatus Section 


CORNING GLASS WORKS 
34 Crystal Street, Corning, N. Y. 
CORNING MEANS RESEARCH IN GLASS 





SCIENCE, VOL. 132 





one th 
us is I 
disturt 
were 
night 
studie: 
psyche 
until t 
were | 
awake 
with 1 
perim 
the p: 
in th 
quenc 
and r 
ings | 
Se 
my ¢ 
refer 
ment 
regul 
ciatic 
cycli 
meas 
gran 
sleey 
age 
ery 
cons 
light 
shot 
wha 
cont 
rapi 
eye 
cret 
rapi 
ciat 
non 
ey 
thre 
the 
var 
ear 
out 
pre 
the 
ter 
rel 
to 











cata- 
from 
tude 


ere’s 
cs of 
They 
, but 
yrac- 
you 


nost 
htly 
uch 
1 do 
; an 


jue, 
irm 
ere 
ore 
1 at 
ent. 


cial 
ilso 
ing 








one thing that has continued to impress 
us is how well subjects tolerate various 
disturbances of their sleep. When we 
were waking subjects many times a 
night to elicit dream recall in our early 
studies, we never observed any sort of 
psychological disturbance. To be sure, 
until the dream deprivation experiments 
were made, we had never done 20 to 30 
awakenings in a single night. However, 
with the support of our more recent ex- 
periments, we are still inclined to view 
the psychological disturbances reported 
in the article as a secondary conse- 
quence of the reduction in dream time 
and not as a primary result of awaken- 
ings per se. 

Second, taking his cue no doubt from 
my own statement in the article which 
referred to earlier work, “the eye move- 
ment periods were observed to occur 
regularly throughout the night in asso- 
ciation with the lightest phases of a 
cyclic variation in depth of sleep as 
measured by the electroencephalo- 
gram,” Barber uses the term, light 
sleep, saying, “the increased percent- 
age of dream time during the recov- 
ery nights may have been a secondary 
consequence of the 
light sleep time during these periods.” It 


should be made very clear that 
what is meant by “light sleep” in this 
context can only be the so-called 


rapid eye movement period. The term, 
eye movement period, refers to a dis- 
crete interval of sleep during which 
rapid eye movements are seen in asso- 
ciation with a characteristic low voltage, 
nonspindling EEG pattern (called stage 
1 by us) which persists unchanged 
throughout the entire period although 
the amount of the eye movement may 
vary widely. Dreaming, as shown by 
earlier work, very likely occurs through- 
out the entire eye movement period, its 
presence being specifically indicated by 
the appearance of the stage 1 EEG pat- 
tern. The rapid eye movements are also 
related to dreaming, but more precisely 
to the visual imagery involved, and ac- 
cordingly may vary in quantity from 
virtually none to many depending on 
what the dreamer is doing in the dream. 
Thus, for all practical purposes, the 
terms eye movement period, stage 1 
period, dream period, and Barber’s 
light sleep are synonymous. It should 
now be apparent that one cannot say, as 
Barber does, that increased dream time 
is a secondary consequence of an in- 
crease in light sleep time. The light sleep 
(stage 1 EEG) stage is simply the phys- 
iological concomitant of dreaming. 
Until more is known about mind-brain 
interaction, it might just as well be said 
that the increase in light sleep time was 
a secondary consequence of the increase 
in dream time. 

Perhaps Barber had some other at- 
tributes in mind when speaking of light 
sleep which made his proposition seem 
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more reasonable. However, these should 
be specified because light sleep (or deep 
sleep) is a concept that can have ob- 
jective meaning only in terms of the 
variable or variables used to describe it. 
One may speak of light sleep in terms 
of a low voltage EEG (as we have), or 
a low arousal threshold, or a high in- 
cidence of body movement, or a high 
heart rate, and so forth. Unfortunately 
for the concept, the various measures of 
lightness of sleep do not correlate well 
with each other. For example, the in- 
cidence of gross body movement is low- 
er during stage 1 (dream) sleep than 
during adjacent periods of stage 2 
(deeper) sleep. I personally feel that if 
depth of sleep must be measured, the 
most meaningful criterion is the arousal 
threshold. Even in this instance dream- 
ing fails to qualify as light sleep. Cur- 
rent work in several laboratories seems 
to indicate that subjects are often more 
difficult to arouse while dreaming than 
at certain other times. The use of the 
EEG, or any other variable, as the 
criterion of depth of sleep is merely a 
matter of taste or convenience, and 
probably depends to some extent on 
how well the chosen variable fits the ex- 
perimenter’s personal subjective notion 
of this elusive characteristic. 

A final point is that the eye move- 
ment potentials are not muscle poten- 
tials and hence the eye movement record 


is not an EMG (electromyogram). There 
is a more or less steady potential differ- 
ence existing across the eyeball (cornea 
positive—retina negative). The eye move- 
ment potential is a consequence of the 
spatial change of the electrical field of 
the eyeball dipoles with reference to 
the fixed periorbital electrodes. Passive 
movement of the eyes will elicit such a 
potential with reference to fixed record- 
ing points, and retinal destruction will 
abolish it. There is no evidence of EMG 
potentials in the recordings that we 
routinely obtain, presumably because 
the extraocular muscles are too far 
from the recording electrodes. 

Some of the above considerations 
may also apply to Uliman’s comments. 
He refers to the dream periods as states 
of “partial arousal” perhaps “associated 
with vigilance operations during sleep.” 
It seems to me that the term, partial 
arousal, is as ambiguous as the term 
light sleep. If by “partial arousal” is 
meant only the occurrence of the stage 
1 EEG pattern, then the term is re- 
dundant. If the state of partial arousal 
is thought to have some other attribute 
(for example, we might logically assume 
it would include a lowered arousal 
threshold), again, we must ask, is this 
additional attribute in fact associated 
with the stage 1 EEG period and dream- 
ing? 

The periodic occurrence of a low 
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voltage, fast EEG stage during normal 
sleep has also been observed in cats by 
myself [Electroencephalog. and Clin. 
Neurophysiol. 10, 291 (1958)] and 
Jouvet et al. [Compt. rend. soc. biol. 
153, 1024 (1959)]. Since we can do no 
more than speculate about dreaming in 
cats, and since it seems unlikely that 
cats dream in the manner of humans, 
we might assume that the occurrence 
of a low voltage, fast EEG stage in this 
animal is a pure example of a vigilance 
operation. It might follow that during 
these periods the cat is more alert to 
various stimuli, and that the frequent 
occurrence of such periods during sleep 
greatly enhance his chances for survival. 
However, even here, where the issue of 
dreaming does not complicate the pic- 
ture, the cat is, if anything, less vigilant. 
Jouvet reports a definite increase in 
arousal threshold during these low volt- 
age periods as opposed to the slow wave 
stage of sleep, and, in a less refined 
study, I found that it was difficult to 
differentiate the two phases in terms of 
arousal threshold. I think that Ullman 
must recast his definition of vigilance 
with an eye to some of the more recent 
findings regarding the functional signif- 
icance of the various EEG patterns 
during sleep. I think that he might also 
ask himself how much of the current 
neurophysiology of the brain stem really 
applies to the physiology of sleep in a 
more than speculative way, especially 
since there are still large gaps in a pure- 
ly descriptive picture of sleep physi- 
ology. 

WILLIAM DEMENT 
Department of Psychiatry, 
Mount Sinai Hospital, New York 


Craftsmen and Physicists 


In his paper “Dons or crooners?” 
[Science 131, 1165 (1960)], Eric Ashby 
gives some examples of “craftsmanship 
in science” to illustrate how populariza- 
tion of science for adults can be fur- 
thered. Taking the development of 
microscopes and microscopy as an ex- 
ample, he states: “Finally, in 1886 tech- 
nicians succeeded in making lenses out 
of new sorts of glass. . . . About the 
same time it was discovered that if the 
light rays between the object and the 
lens do not pass through air but pass, 
instead, through a drop of liquid which 
has optical properties similar to those of 
glass, then larger and clearer magnifica- 
tions can be obtained. These lenses were 
called apochromatic. . . .” 

This statement contains several er- 
rors. First, it may give people the incor- 
rect impression that apochromats were 
produced empirically (by craftsmen), 
whereas it ought to be well known that 
they were designed entirely mathe- 
matically by the famous professor 
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Ernst Abbe after he had induced the 
firm of Schott, in Jena, to produce the 
new sorts of glass which he had asked 
for on theoretical grounds. The grind- 
ing and mounting of the lenses is in- 
deed craftsmanship; the design of the 
apochromats is not craftsmanship but 
applied science. Further, Ashby con- 
fuses the principle of the immersion 
objective with that of apochromatic 
correction. These are, of course, entire- 
ly independent. The principle of oil 
immersion objectives dates back to 
Amici (1784-1863), although his 
Papaver oil immersion system was not 
a really homogeneous immersion like 
Abbe’s (in fact most modern oil im- 
mersion objectives are not truly homo- 
geneous immersions either). 

Later on in the article it is suggested 
that the detection of chromosomes was 
made possible by the invention of the 
apochromats, whereas in reality this was 
due entirely to improvements in micro- 
scope technique. In properly prepared 
sections or squash preparations chromo- 
somes can be detected easily with objec- 
tives of considerably older design than 
the first apochromats. 

While agreeing completely as to the 
need for popularization of science in 
the way Ashby proposes, I think it 
should be emphasized that the facts 
presented must be true. 

C. vAN DUIJN 
Biophysics Department, Research 
Institute for Animal Husbandry 
“Schoonoord,” Utrecht, Netherlands 


I am familiar with the facts van 
Duijn mentions, but I do not follow his 
reasoning when he implies that because 
of these facts the statement of mine 
which he quotes “contains several er- 
rors.” Without craftsmen there would 
have been no apochromatic lenses. It is 
a matter of judgment whether the im- 
provement of microscopes in the 19th 
century owed more to craftsmen than 
to physicists. I think it did. Van Duijn 
thinks otherwise. But our differences 
are matters of the interpretation of his- 
tory. They do not justify either of us in 
accusing the other of error. 

Similarly with homogeneous immer- 
sion lenses: I believe that the funda- 
mental advance was made by Abbe. 
And as for van Duijn’s assertion that 
the observation of chromosomes was 
due “entirely” to improvements in tech- 
niques for staining and mounting ceils, 
I readily agree that these techniques 
were of critical importance, but I 
wonder whether he has tried to draw 
the morphology of a dividing nucleus 
under a pre-apochromatic microscope. 
I have, and I stick to my statement. 

Eric ASHBY 
Clare College, 
Cambridge, England 
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can be obtained by writing Dept. $1028. LINDBERG ENGINEERING COMPANY 


e ° = ae 2494 W. Hubbard Street, Chicago 12, Ill. 
i Cincinnati Division 


3130 Wasson Road + Cincinnati, Ohio 





4>rtoa<0 


Sold only through Laboratory Supply Dealers 


on Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ont. 
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The only Colorimetric Procedure for 


LACTIC DEHYDROGENASE 


The Sigma “500” 
(Berger-Broida) 


Now widely accepted (and imitated!) 
the World over as a Diagnostic Aid 
in Myocardial Infarction. 

KIT No. 500—Reagents for LD—$20.50 
(25 assays) 

Extremely Simple: 


1 Add 0.1 ml Diluted Serum to Substrate Solution in a 
e DPNH Vial. Incubate 30 minutes @ 37° C. 


vd Add Color Reagent Solution. Wait 20 minutes. 


3 Add NaOH. Wait 5 minutes, and read at any wave 
« length between 400 and 550 mu. 


That is all! 





LEUCINE AMINO PEPTIDASE 
LAP 


@ 560 mu 


—of possible value in the diagnosis of 
Cancer of the Pancreas (1) 


Early reports indicate elevated Serum LAP was found in all 
patients with Cancer of the Pancreas earlier than was possible 
previously. Also Normal Serum and Urine LAP might be of 
particular value in RULING OUT Cancer of the Pancreas. 


Ask for Technical Bulletin #250 or order 
Kit #250A—Reagents for Serum and Urine LAP—$20.00 
(up to 50 assays) 


REFERENCES 


(1) Goldbarg, J. A., and Rutenburg, A. M., Cancer 88 (58) 
(2) New England Medical Journal 259 No. 10 (58) 





Acid, Alkaline, and Prostatic 
SERUM PHOSPHATASE 
Using Sigma 104 Phosphatase Substrate. 


Still the most rapid and accurate method available. 
Requires only a few minutes time plus incubation. 


Ask for Free Technical Bulletin No. 104, or order 


Kit No. 104ST (up to 40 determinations) $ 7.25 
Kit No. 104AT (up to 200 determinations) 15.90 





Day, Station to Station, 
Dan Broida, WYdown 3-6418 = 
CHEMICAL COMPANY 
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PRospect 1-5750 
The Research Laboratories of 
3500 DEKALB ST., ST. LOUIS 18, MO., U. S.A. 


CALL US COLLECT AT ANY TIME, JUST TO GET ACQUAINTED 
Night, Person to Person, 
SOSSSSSSSS > eae SSSSSS9SS 
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22 types of Safety Enclosures for 
se —_— Substances 


Unitized 
j SAFETY 






Stainless Steel, All Purpose: 
Modular adaptability with 
various adaptor accessories 
to fit your needs, 


DRY RADIOACTIVE 
WASTE CONTAINER 
All-welded stainless steel con- 
struction with stainless steel 
inner container. 
Write for illustrated folder 
describing these and 20 other 
kinds of enclosures. S. Blickaina, Inc., 
Gregory Avenue, Weehawken, New Jersey. 


BLICKMAN SAFETY ENCLOSURES 


Look for this symbol of quality MICU Tussin 





6911 














ZOOGEOGRAPHY 


Editor CARL L. HUBBS 


To the Memory of Charles Darwin 
and Alfred Russel Wallace 


AAAS Symposium Volume No. 51 
510+ x pp., 115 illus., 13 tables, 6x9, author index 
of scientific names, references, cloth 
AAAS members’ cash orders $10.50, Retail $12.00 
August 1957 Stanford Symposium: 

The Origins and Affinities of the 
Land and Freshwater Fauna 
of Western North America 
December 1957 Indianapolis Symposium: 
Some Unsolved Problems in Biology, 1957: 
Geographic Distribution of 
Contemporary Organisms 

. . a vast storehouse of information 
. a kinetic approach, concerned with processes 
and explanations 
. great diversity in: groups of organisms—areas 
covered—topics stressed—angle of approach 


English Agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, West Central Street, London W.C.1 


American Association for the Advancement 


of Science 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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4, 

IN ADVANCED DESIGN AND ( “505” TRANSAMINASE b4 

% 

OUTSTANDING PERFORMANCE pe : % 

; $ Still Unquestionably the Leader” x 

s 

: because—Sigma was FIRST to offer the simple, x 

% accurate Sigma-Frankel Colorimetric Procedure % 

M4 now the Standard of comparison the world over— xy 

% the most imitated kit in the U. S. A.! % 

* 

i In fairness to us as well as to yourself % 

% please insist on y 

. v 

tt 4 THE SIGMA “500” REAGENTS FOR ¥ 

5 % SGO AND SGP TRANSAMINASE ~ 

SI-RO-FLEX % COMPLETE KIT NO. 505—$10.00 $ 

we ¥% (100 determinations $GO-T) 4 

ULTRAMICROTOME 9 % FOR SGP-T, Add No. 505-51 Substrate—$5.00 % 

% Bulletin #505 FREE on Request % 

. y 

PROVIDES EXTREMELY UNIFORM SECTION x % 

THICKNESS IN LONG UNINTERRUPTED SEQUENCES | % Now Available! * 

* Use of flexure strips which are not subject to wear or adjustment elimi- %, Chemical Transaminase Control % 
nates lateral excursion of specimen along knife edge. % P hecki ' ae 3 
4 ; ilies A . ; K or checking several points on your % 
= extreme reproducibility of specimen path perpendicular to knife % calibration curve per +505 Procedure. $ 
+ Gives — sections in uninterrupted sequences even though knife edge Xx Stock No. 505-20 5 mi—$1.00 % 
es ite er , i a : % Note: This is not an enzyme standard. xy 
* Has no bearings or slides that affect section uniformity-specimen advance ¥ X% 
by thermal expansion. x & 
* Proved ability to cut sections of less than 140 A° in thickness. % % 
* Supplied complete with hand and motor drives for 3 variable cutting % SERUM LIPASE % 
speeds, edjustelle fvorescent iltys i tion. djustable binocular micro- x (Sigma-Tietz) % 

scope and magnetically clampe nife holder. y . : ° 

ERIE UO % Requires only 3 to 6 hours incubation ¥ 

*% 

Mf f x Because of the unreliability of previously published procedures, % 

SCH Slee) SCI ENTIFIC srs. 0 @ the use of Serum Lipase has been quite limited. x 
MEDI-SPRAYS 4 We believe that this great improvement in reliability, stability, % 

DIV. OF SCHUELER & COMPANY / 75 CLIFF ST.. NEW YORK 38 & VOLUTEC % and shorter incubation time, will now make Serum Lipase a ¢ 
@ routine diagnostic aid. ~ 
x The Olive Oil Emulsion used is guaranteed stable until con- x 

% sumed (Stock No. 800-1). ~ 

gy Request Technical Bulletin No. 800, or order % 
GLASS ABSORPTI On % Kit No. 800A (15 determinations) $ 8.00 ~ 
% Kit No. 800B (50 determinations) $15.50 % 

¥ “ 
CELLS “y° KLEIT |\3 : 

y 4 Accept no substitutes > 
x This will make it possible for us > 

| to continue the unique Sigma Services 4 

sg that are invaluable to you, such as % 

% FREE COLLECT TELEPHONE CONSULTATIONS x 

g —for any problem ms 

% FREE COLLECT TELEPHONE ORDERING ~ 

3 —call us anytime b4 

xg FREE TECHNICAL BULLETINS <S 

% —written the way you like them x 

4) NEW IMPROVED PROCEDURES nS 

4 —to make your work more pleasant mA 
¥ “ 

‘* . . . » 

% Please be wary of imitations x 

x of Sigma Procedures ~ 

¥ 

* x 

a % 

$ CALL US COLLECT AT ANYTIME, JUST TO GET ACQUAINTED x 

& Day, Station to Station, ~ 

s PRospect 1-5750 r, 

% Night, Person to Person, ~ 

st Dan Broida, WYdown 3-6418 SF % 

% The Research Laboratories of Xx 

¥, a 

SCIENTIFIC APPARATUS b ~ 

Klett-Summerson Photoelectric Colorimeters— % ~ 

mmc — ang, nara — aly og one & % 
io-Colorimeters — Comparators — Glass Stand- 4 X 

ards—Klett Reagents. % C H E M I C A L C oO M Pp A N YX 

¥, ~' 

> Ky 

‘ $3500 DEKALB ST., ST. LOUIS 18, MO., U.S. A.S 

Klett Manufacturing Co. x ‘ 

M Y 

179 Hast.67 Strout, New York, New York 4$99SSSSSSS9S0SSSS SSSSSSSOSSSSSSSGSES 
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Ts MODEL 198 


ELECTRONIC 
STIMULATOR 


IDEALLY SUITED FOR 
STUDENT USE OR GENERAL 
LABORATORY APPLICATIONS 





Frequency: 1-100 CPS in 

two ranges 

* Duration: 0.2 to 20 Milli- 
seconds in two ranges 

* Output: 0-100 Volts 

¢ Polarity Switch 


ALL CONTROLS CONTINUOUSLY VARIABLE 
AMERICAN ELECTRONIC LABS., INC. 


121 North 7th Street, Philadelphia 6, Pa. © Walnut 5-8780 


e Repetitive Stimuli, Single 
Stimulus or D. C. 

¢ Syng. Output—10 Volts 

¢ Power Requirements: 110 V— 
60 Cycles 











TRI-R Joflon TISSUE 
HOMOGENIZERS 


Interchangeable Teflon 
Pestles 


Precision Bore Pyrex 
Glass Tubes 


© Notched for Quick 
Change Chuck 


© Complete Apparatus 
Available 





Homogenization is accomp- 
lished by shearing action as 
the tube is pushed up and 
pulled down the revolving 
pestle. Teflon reduces wear 
between pestle and tube and 
contamination from glass 
particles. Pestles and tubes 
can be autoclaved and are 
completely interchangeable. 














For bulletin write Dept. $116 


TRI-R INSTRUMENTS 


Developers of Electronic and Mechanical Instruments for Scientific Reseo 


144-13 JAMAICA AVENUE, JAMAICA 35, N.Y. 














PAPER 
CHROMATOGRAPHY 
APPARATUS 






electric desalter 
for the removal of 












Write for 
Catalog K-50 


Describing Special 


inorganic salts fro 


Apparatus for 
Paper 
Chromatography 





KENSINGTON SCIENTIFIC CORPORATION 


APR ae iiaal BERKELEY 10, CALIFORNIA 










in preparing samples 
for paper chromate °e 


s for eluting 
r chromatograms 
all scale 

dimensional 
4@ chromatography 









insulated, double 
cabinets for asce 
descending chroma 
on paper strips or § 
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Meetings 
Friends of the Pleistocene 


The 23rd field conference of the 
eastern division of the Friends of the 
Pleistocene was held in western New 
York on 20-22 May. Approximately 
125 geomorphologists, glacial geologists, 
ground-water geologists, pedologists, 
and palynologists from Ontario, Quebec, 
the New England and Middle Atlantic 
states, Ohio, Indiana, Michigan, South 
Carolina, and Louisiana participated 
in this sixth reunion to be held in New 
York state. Leader of the conference 
was Ernest H. Muller of Syracuse Uni- 
versity, whose investigations in Chau- 
tauqua, Cattaraugus, and adjacent 
counties have been sponsored by the 
New York State Museum and Science 
Service since 1956. Clair Brown of 
Louisiana State University, William S. 
Benninghoff of the University of Michi- 
gan, and Edward Ketchledge of the 
New York State College of Forestry at 
Syracuse University contributed paleo- 
botanical data. 

The group gathered at the Dunkirk 
Conference Grounds, Dunkirk, N.Y., 
on 20 May. The next day they traveled 
by automobile caravan southeast from 
Dunkirk through Gowanda and Otto 
to Olean. Leaving the Erie lake plain 
in the morning, the convoy traversed 
progressively older terrain from the 
Warren and Whittlesey strands, across 
late Cary moraines of the plateau mar- 
gin, to early Wisconsin features of the 
Olean drift border. The second day’s 
travel was westward from Olean to 
Salamanca along the drift border north- 
east of the Salamanca re-entrant. 

Much of the first day was devoted 
to problems of glacial stratigraphy. 
Applicability of mechanical analysis as 
a criterion for till correlation was dis- 
cussed at the first stop, on the outer- 
most of the late Cary moraines south- 
west .of Dayton. This moraine is 
composed of Hiram till and tentatively 
correlated with the Defiance moraine 
of Ohio and northwestern Pennsylva- 
nia. Eastward in New York the ma- 
trices of correlative upland and valley 
bottom till samples may differ more 
than the tills of contrasting moraines, 
and the criterion so far is not applica- 
ble. The question of how to distinguish 
between clay derived from comminu- 
tion of shale and that from assimilation 
of lake sediments was discussed, with- 
out satisfactory conclusion. 

At the Gowanda high bluff and 
Gowanda Hospital sites, four very sim- 
ilar tills are separated by lake silts. 
Discussion centered around criteria for 
evaluating the deglaciation represented 
by each set of nonglacial deposits of 
an oscillatory ice margin fronting on 
deep pro-glacial lake waters. 
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Deposits of post-Sangamon, pre- 
Farmdale age were studied at the Go- 
wanda Hospital site and at the classic 
Otto site described previously by Mac- 
Clintock and Apfel. At Gowanda a 
distinctive pink silt till, similar in color 
to till of the Ontario lake plain but 
unlike anything else in the immediate 
vicinity, underlies crumpled and de- 
formed flood-plain deposits containing 
sparse invertebrate tests, Picea and 
Pinus pollen, and wood dated as older 
than 38,000 years (sample W-866, U.S. 
Geological Survey). At Otto, more 
abundant organic remains dated as 
older than 52,000 years (sample Gro 


2565, Groningen Laboratory) repre- 
sent the southern aspect of the boreal 
forest and are suggestive of climatic 
conditions slightly more rigorous than 
present conditions rather than of the 
mild conditions of the Sangamon to 
which they had previously been as- 
signed. 

Considerable attention was devoted 
also to periglacial and drift border con- 
ditions. At The Narrows, the postu- 
lated divergence of the Binghamton 
and Olean drift borders was considered. 
Discussion arose as to whether stone 
nets near the Wisconsin glacial border 
and the Olean Rock City in the unglaci- 
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TISSUE CULTURE 


NEW 
NEWBORN AGAMMA 


OTHER 


ADDITIONS 


ADHERENCE 
TO GLASS 


CELI 








CALF SERUM 





Anespecially processed serum 
containing exceedingly high 
content of alpha globulin (37 
to 40% of the total protein 
content) and 7 to 10% beta 
globulin. Gamma globulin 
chemically removed by frac- 
tionation technics. Carefully 
processed to preserve all other 
proteins and growth compo- 
nents. Every lot biologically 
tested and rigidly assayed by 
moving boundary electro- 
phoresis before release. Non- 
toxic. Recommended as a 
replacement for Fetal Calf 
Serum in many tissue culture 
procedures, including prep- 
aration of Puck’s media. 

Supplied as ready-to-use 
liquid (sterile) or stable, 
freeze-dried powder (non- 
sterile). Liquid product avail- 
able in 100 cc size. Dried 
product supplied in 7 gm size 
(equivalent to 10 cc Finished 
serum) or 42 gm size (equiv- 
alent to 600 cc finished serum). 


Hyland’s rapidly expanding 
tissue culture line now in- 
cludes the following compo- 
nents for use in Puck’s media: 
Puck’s Medium N16 (with- 
out ]-glutamine), 100 cc 
Puck’s Saline F, 100 cc 
NCTC 109 Medium, 100 cc 
and Fetal Calf Serum, Liquid, 
30 cc and 100 cc. 


Comments continue to be re- 
ceived on the high quality of 
Hyland’s regular Calf Serum. 
It has unusually high content 
of alpha globulin (28 to 29% 
of the total protein content). 
Alpha globulin contains the 
fetuin component, which is 
required for growth, and in 
its presence most cells adhere 
to glass and assume a flattened 
appearance. Hyland Calf 
Serum is supplied in either 
liquid or freeze-dried form, in 
30 cc and 100 cc sizes. 


Write today for a listing of 
the complete Hyland Tissue 
Culture line. In addition to 
the products already men- 
tioned, we offer a wide selec- 
tion of liquid and dried 
products in a practical variety 
of sizes. Our line embraces 
Serums and Serous Fluids, 
Embryo Extracts and Ultra- 
filtrates, Balanced Salt Solu- 
tions, Synthetic Media and 
special formulations. 

The Hyland Tissue Culture 
Laboratory is always at your 
service and welcomes your 
"inquiries about special form- 
ulas or products you would 
like added to our line. 


HYLAND LABORATORIES 
4501 Colorado Blvd., 
Los Angeles 39, 
California 
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iscellaneous. 
meee US He special purpose 





the finest 
PH electrodes 
for every purpose 


And Beckman, pioneer and leader 
in pH instrumentation since 

1935, offers you the widest selection 
in each standard type of electrode. 
Whether you need a glass, 
reference, combination, blood 
assembly, metallic, special assembly 
or miscellaneous type of electrode, 
you can select the one most suitable 
for your specific application. Order 
Beckman electrodes by catalog 
number or consult your Beckman 
authorized laboratory apparatus 
dealer for expert advice. In addition 
to these basic types, special 
purpose electrodes may be obtained 
to solve new or unusual pH and/or 
specific ion problems. For list 

of dealers and complete electrode 
catalog write for Data File 38-46-01. 


Pa e, 
io (25 mi 
Beckman: “ee 
Scientific and Process OE. Division 
Beckman Instruments, Inc. 
Fullerton, California 
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ated Salamanca re-entrant represent 
periglacial conditions or are in process 
of active development under the pres- 
ent environment. The upland peneplain 
was introduced as evidence of the rela- 
tive ineffectiveness of glacial scour on 
summits near the limits of glaciation. 
ERNEST H. MULLER 
Department of Geology, Syracuse 
University, Syracuse, New York 


Forthcoming Events 


November 


29-30. Air Research and Development 
Command, Science and Engineering Symp., 
7th annual, Boston, Mass. (Office of in- 
formation, Headquarters, ARDC (Atten- 
tion: RDEP), Andrews AFB, Washington 
25) 

30-2. Steels in Reactor Pressure Cir- 
cuits, symp., London, England. (Secre- 
tary, Iron and Steel Inst., 4 Grosvenor 
Gardens, London, S.W.1) 


December 


1-16. Commission for Climatology, 3rd 
session, London, England. (World Mete- 
orological Organization, Campagne Rigot, 
1, avenue de la Paix, Geneva, Switzerland) 

2-5. Central American Medical Conf., 
8th, Panama City. (A. Bissot, Departamen- 
to de Saud Publica, Ministerio de Trabajo, 
Prevision Social y Salud Publica, Panama) 

3-6. Visual Communications, 4th an- 


nual intern. cong., Chicago, Ill. (Visual 
Communications Cong., 10600 Puritan 
Ave., Detroit 38, Mich.) 


3-8. American Acad. of Dermatology 
and Syphilology, Chicago, Ill. (R. R. Kier- 
land, First National Bank Building, Roch- 
ester, Minn.) 

4-6. Spectroscopy, annual southern sem- 
inar, Gainesville, Va. (Annual Seminar on 
Spectroscopy, Univ. of Florida, Gaines- 
ville) 

4-7. American Inst. of Chemical Engi- 
neers, annual, Washington, D.C. (F. J. 
Van Antwerpen, AICE, 25 W. 45 St., New 
York 36) 

4-9. Radiological Soc. of North Amer- 
ica, Cincinnati, Ohio. (D. S. Childs, 713 
E. Genesee St., Syracuse 2, N.Y.) 

5-7. American Soc. of Agricultural En- 
gineers, winter, Memphis, Tenn. (J. L. 
Butt, 420 Main St., St. Joseph, Mich.) 

5-7. Electronic Industries Assoc., 3rd 
conf. on maintainability of electronic 
equipment, San Antonio, Tex. (E. B. Har- 
wood, Office of the Secretary of Defense, 
Room 3D1018, Pentagon, Washington 25) 

5-8. American Rocket Soc., 15th an- 
nual, Washington, D.C. (R. L. Hohl, ARS, 
500 Fifth Ave., New York 36) 

5-8. American Soc. of Agronomy, an- 
nual, Chicago, Ill. (L. G. Monthey, ASA, 
2702 Monroe St., Madison 5, Wis.) 

7-13. American Acad. of Optometry, 
San Francisco, Calif. (C. C. Koch, 1506— 
08 Foshay Tower, Minneapolis 2, Minn.) 

9-10. The Myocardium—lIts Biochemis- 
try and Biophysics, New York, N.Y. (A. P. 
Fishman, New York Heart Assoc., 10 
Columbus Circle, New York 19) 

9-11. American Psychoanalytic Assoc., 
New York, N.Y. (D. Beres, 151 Central 
Park West, New York 23) 
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STANDS UPRIGHT FOR 
DEMONSTRATIONS 


FITS STANDARD DESK DRAWER 
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INSTRUMENTS for 
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CHELTENHAM, PA 
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10-11. Academy of Psychoanalysis, New 
ald York, N.Y. (J. H. Merin, 125 E. 65 St., 
ool! New York 21) 

11-14. Hot Laboratory and Equipment 
oo ' Conf., 8th, San Francisco, Calif. (J. R. 
' Lilienthal, Los Alamos Scientific Labora- ' ti if if 
wie tory, P.O. Box 1663, Los Alamos, N.M.) ss wit Eat 7 to SPIN 


12-14. American Nuclear Soc. (Isotopes 
e 1500 ml. at 60,000xG 


—-——- |} and Radiation Div.), San Francisco, Calif. 
(O. J. Du Temple, ANS, 86 E. Randolph 
¢ 3300 mi. at 33,000xG 


St., Chicago 1, Ill.) 
12-14. Water Pollution, natl. conf., 





Washington, D.C. (F. A. Butrico, Office of >. y with AUTOMATICALLY 
Engineering Resources, Div. of Engineer- s ' CONTROLLED TEMPERATURES 
ing Services, U.S. Public Health Service, rs N \ 
Washington 25) . \ . 9 \ down to -20 C 

12-16. Atomic Industrial Forum, conf., po ‘ ‘ 
San Francisco, Calif. (D. J. Scherer, 3 E. em \ } : Also spins 


54 St., New York 22) 

13-15. Eastern Joint Computer Conf., 
New York, N.Y. (E. C. Kubie, EJCC, 
Computer Usage Co., Inc., 18 E. 41 St., 
| New York 17) 

19-20. Statistical Mechanics, conf., Lon- 
don, England. (Organizing Secretary, Phys- 
ical Soc., 1, Lowther Gardens, London) 

22-2. Panamerican Diabetic Congress, 
Ist, British Honduras. (B. R. Hearst, Di- 
rector, Diabetic Inst. of America, 55 E. 
Washington St., Suite 1646, Chicago 2, Ill.) 

26-30. Inter-American Cong. of Psy- 
chology, 7th, Havana, Cuba. (G. M. Gil- 
bert, Psychology Dept., Long Island Univ., 


800 mi. at 61,500xG 





e Temperature range 
—20°C to 40°C 


e Patented “Roto-Air” 
refrigeration system 


e 1-HP Universal motor 


@ High-Vacuum pump— 
evacuates chamber in 
only two minutes 


e 800 ml. (16 x 50 mi.) 


Brooklyn 1, N.Y.) at 61,500 x G 
26-31. American Assoc. for the Ad- ee 
vancement of Science, annual, New York, panel 


N.Y. (R. L. Taylor, AAAS, 1515 Mas- 
sachusetts Ave., NW, Washington 5) ¢ Fully Automated with 


push-button operation 





The following 52 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Committee on Science and the 
Promotion of Human Welfare (B. Com- 
moner, Shaw School of Botany, Washing- 


@ Electro-dynamic brake 


e Automatic self- 
centering drive 


e Exclusive Flex-O-Matic 


, rotor support system 
ton Univ., St. Louis 5, Mo.). 26, 28, 29 ULTRA Ne 
Ts ae K ‘ nf ‘. tt -4:2444°) @ One year warranty 
ooperative Committee on the ‘ 
Teaching of Science and Mathematics (J. (4)) REFRIGERATED 
R. Mayor, Director of Education, AAAS, 


tll 


Washington, D.C.). 28, 29 Dec. 
Academy Conference (J. G. Arnold, Jr., 


VACU-FUGE 


: : . * Vacu-Fuge ...a coined 
Loyola Univ., New Orleans, La.). 26-27 with exclusive name by Lourdes Instrument 
Dec. SLANT-O-MATIC KEYBOARD Corp., denoting superspeed 


Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 29 
Dec. 


centrifuges operating under 
vacuum. 





American Assoc. of Clinical Chemists The most versatile, superspeed _ features give performance that far 
(H. Goldenberg, Dept. of Biochemistry, vacuum centrifuge ever offered. exceeds anything previously avail- 
Hillside Hospital, P.O. Box 38, Glen Oaks, Accommodates six interchangeable able. Write today for Bulletin VA-2. 
N.Y.). 26-27 Dec. si end ee rotors. Designed for large or small 

American Assoc. of Scientific Workers volume, high or low force centri- VA-2 speeds your work safely and 
(Miss M. Yevick, 214 Western Way, ; : ly. Built f f 
Princeton, N.J.). 27 Dec. fugation. New patented refrigera- dependably. Built for years o 

American Astronautical Soc. (R. Fleisig, tion design and other exclusive rugged service. 

58 Kilburn Rd., Garden City, ICY 7 | M A 1 L Cc re) U P re) N T oO DAY 
Dec. 


American Astronomical Soc. (J. A. i ‘ e 
Hynek, Dearborn Observatory, North- LOURDES INSTRUMENT CORP., Div. of Labline, Inc., 53rd St. & First Ave., Brooklyn 32, N.Y. 


western Univ., Evanston, Ill.). 28-31 Dec. 
American Council on Women in Science 






Please send me VACU-FUGE Bulletin VA-2 Dept. SC-110 























(Miss E. B. Thurmann, Div. of Research Name | 
I Grants, National Insts. of Health, Bethesda p 
B} 14, Md.). 27 Dec. Title | 
American Economic Assoc. (K. E. se 

wil Boulding, Dept. of Economics, Univ. of —w 

i Michigan, Ann Arbor). 26 Dec. Address. { 
— American Geophysical Union (R. Jas- : 

i trow, NASA Theoretical Div., 8719 Coles- City. Zone State 
8 ville Rd., Silver Spring, Md.). 26 Dec. ~ = 2 SM SS = a a Se a a coe nail 
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| HROMERGE: 


Chromerge makes old, cumbersome methods of 


cleaning labware obsolete...eliminates danger 
and time-wasting of previous methods of prepara- 
tion...long, unsatisfactory job of boiling sul- 
phuric acid with potassium dichromate. 


Chromerge does a better cleaning job, because its 
more powerful cleaning solution removes stubborn 
deposits which resist other cleaners, yet it protects 





IN 30 SECONDS prepare a 
super-efficient chromic-sulphuric 
acid solution safely, easily 


CHROMERG 


Chromerge to a standard 
9 Ib. container of con- 
centrated sulphuric acid. 


1 Add a 25 ml. bottle of 


Cover container, and 
shake well, for about 30 
seconds, 


Chromic-sulphuric acid 
solution is mixed and 
ready for use. 


erry 
° wae: 





glass surfaces, is chemically and bacteriologically 
clean...preserves the capacity of volumetric wear, 
gives a perfect miniscus for precise volumetric 
work! 


T701 CHROMERGE—package of six 1-ounce vials—$5. 95 
or 


The EMIL, GREINER OG. 


20-26 N. Moore St. 42) pept..427, N.Y. 13, N.Y. 





NEW Preen AMINO ACID ANALYZER 


NOW AVAILABLE FOR 
COMBINED 
ANALYTICAL-PREPARATIVE 
ANALYSIS 


WITH THE 
MODEL 5500 


STREAM SPLITTING 
SYSTEM 


PIP] 


PHOENIX PRECISION INSTRUMENT COMPANY 














3803-05 NORTH FIFTH ST., 
1432 





MODEL K 5000-A 





For complete details 
write Dept. SC-11 for 
Bulletin K 5000-A 


PHILADELPHIA 40, PENNSYLVANIA 





American Nature Study Soc. (R. 








4 Teachit 





Hopson, 4138 S.W. Fourth Ave., Portlang ate St 
1, Ore.). 27-30 Dec. Kalam: 
American Psychiatric Assoc. (P. Nati 
Knapp, Boston Univ. School of Medicing Lyn 
Boston, Mass.). 29, 30 Dec. 7 Dec 

American Soc. of Criminology (D. ; Nati 
J. MacNamara, New York Inst. of Crimi NGS, 
nology, 115-117 W. 42 St. New Yorg ®. 30 
36). 26, 27 Dec. Nati 

American Soc. of Naturalists (R. @ Nichol 
Rollins, Gray Herbarium, Harvard Uniy of No 
22 Divinity Ave., Cambridge 38, Mass Dec: 
27 Dec. Nat 

American Soc. of Zoologists (R. L. i Spring 
terson, Dept. of Zoology, Northweste 27 De 
Univ., Evanston, Ill.). 28-30 Dec. Nev 

American Sociological Assoc. (V. Hj Pura 
Whitney, Dept. of Sociology, Whartog Colun 
School of Finance, Univ. of Pennsylvania Dec. 
Philadelphia, Pa.). 28, 29 Dec. Sci 

American Statistical Assoc. (R. E. Lewis Watki 
New York Area Chapter, 55 Wall St. NW, 
New York 15). 29 Dec. Sci 

Association of American Geographer B. Pr 
(C. Morrison, Jr., American Geographica iI, Cc 
Soc., Broadway at 156 St., New York 32)} Si 
27-30 Dec. Aero} 

Association for Computing Machinen} Dec: 
(W. F. Cahill, NASA, 8719 Colesville Rd, _S® 
Silver Spring, Md.). 29 Dec. (C. / 

Astronomical League (Miss A. Aj Fran 
Pindar, Amateur Astronomers Assoc., Inc.) AY: 
223 W. 79 St., New York 24). 28 Dec. So 

Beta Beta Beta Biological Soc. (Mrs. F. (C. 
G. Brooks, P.O. Box 515, Ansonia Station} West 
New York 23). 27 Dec. Sc 

Biomedical Information Processing Or Mat! 
ganization (R. S. Ledley, Natl. Biomedical Ce™ 
Research Foundation, Silver Spring, Md.) 28 I 
30 Dec. Se 

Committee on Cosmetics, American A. 
Medical Assoc. (J. B. Jerome, 535 N| N-J- 
Dearborn St., Chicago 10, Ill.). 29 Dec. Si 

Conference on Scientific Communication| 56 ! 
Problems (G. L. Seielstad, Technical Re} 29 
ports Group, Applied Physics Laboratory, s 
Johns Hopkins Univ., Silver Spring, Md.)| H- 
26, 27 Dec. Urt 

Conference on Scientific Manpower (T. s 
J. Mills, Natl. Science Foundation, 1951} Lyt 
Constitution Ave., NW, Washington 25)) Ne’ 
27 Dec. ‘ 

Conference on Scientific Manuscripts Bet 
(N. Reingold, Dept. of History of Science Kn 
and Medicine, Yale Univ., New Haven,' 
Conn.). 29 Dec. Ne 

Ecological Soc. of America (R. S. Miller,| 56. 
Dept. of Biology, Univ. of Saskatchewan,} — 
Saskatoon, Saskatchewan, Canada). 26-31 
Dec. (B 

History of Science Soc. (D. J. de Solla} 4a 
Price, Dept. of History of Science and 4 
Medicine, Yale Univ., New Haven, Conn.).}| to 
27-29 Dec. De 

Institute of Management Sciences (M.| Be 
M. Flood, Mental Health Research Inst., 

205 N. Forest Ave., Ann Arbor, Mich.).| Id 
30 Dec. M 

Metric Assoc. (J. T. Johnson, 694 W. 11} ca 
St., Claremont, Calif.). 27 Dec. 

Mountain Lake Biological Station (H.\_ ni 
H. Hobbs, Jr., Univ. of Virginia, Char-; B 
lottesville, Va.). 29 Dec. D 

National Acad. of Economics and Politi- 
cal Science (A. E. Taylor, Parkton, Md.).}| L 
27 Dec. l 

National Assoc. of Biology Teachers (P. 
Webster, Bryan City Schools, Bryan, Ohio). ( 
27-30 Dec. l 

National Assoc. for Research in Science | , 
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(R. ¢ 
1 Uniy 
Mass, 


Teaching (G. Mallinson, School of Gradu- 
ate Studies, Western Michigan Univ., 
Kalamazoo). 27 Dec. 


Ubell, Herald Tribune, New York, N.Y.). 
27 Dec. 

National Geographic Soc. (W. R. Gray, 
NGS, 16th and M Sts., NW, Washington 
6). 30 Dec. 

National Speleological Soc. (Brother 
Nicholas, FSC, Dept. of Biology, Univ. 
of Notre Dame, Notre Dame, Ind.). 27 
Dec. 


(P. ] National Assoc. of Science Writers (E. 
n 
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Columbia Univ., 
‘8 Dec. 





Nature Conservancy (J. W. Brainerd, 
| Springfield College, Springfield, Mass.). 
27 Dec. 

New York Acad. of Sciences (D. Pur- 
pura, College of Physicians and Surgeons, 
New York, N.Y.). 30 


Science Clubs of America (Miss L. V. 


j Watkins, Science Service, 1719 N Street, 
fall St, 


NW, Washington 6). 30 Dec. 

Scientific Research Soc. of America (D. 
B. Prentice, 56 Hillhouse Ave., New Haven 
11, Conn.). 29 Dec. 

Sigma Delta Epsilon (Mrs. E. Cortelyou, 
Aeroprojects Inc., W. Chester, Pa.). 27-29 
Dec. 

Society for General Systems Research 
(C. A. McClelland, Dept. of History, San 
Francisco State College, 1600 Holloway 
Ave., San Francisco, Calif.). 29 Dec. 

Society for the History of Technology 
(C. W. Condit, Dept. of English, North- 
western Univ., Evanston, IIl.). 27-29 Dec. 

Society for Industrial and Applied 
Mathematics (J. Griesmer, IBM Research 
Center, ‘Box 218, Yorktown Heights, N.Y.). 
28 Dec. 

Society for Industrial Microbiology (J. 
A. Ramp, 11 Van Dyke Rd., Waldwick, 
N.J.). 

Society of the Sigma Xi (T. T. Holme, 
56 Hillhouse Ave., New Haven 11, Conn.). 
29 Dec. 

Society for the Study of Evolution (H. 
H. Ross, State Natural History Survey, 
Urbana, IIl.). 27-29 Dec. 

Society of Systematic Zoology (C. F. 
Lytle, Dept. of Zoology, Tulane Univ., 
New Orleans 18, La.). 27-29 Dec. 

Tau Beta Pi Assoc. (R. H. Nagel, Tau 
Beta Pi Assoc., Univ. of Tennessee, 
Knoxville). 29 Dec. 

Torrey Botanical Club (Miss A. Hervey, 
New York Botanical Garden, Bronx Park 
D6,’ N.Y). 27 Dee. 





27-14. Bahamas Surgical Conf., Nassau. 
(B. L. Frank, P.O. Box 4037, Fort Lauder- 
dale, Fla.) 

27-29. Conference on Strong Interac- 
tions, Berkeley, Calif. (A. C. Helmholz, 
Dept. of Physics, Univ. of California, 
Berkeley.) 

27-29. Northwest Scientific Assoc. and 
Idaho Acad. of Science, joint meeting, 
Moscow. (E. J. Larrison, Dept. of Biologi- 
cal Sciences, Univ. of Idaho, Moscow.) 

28. Association for Education in Inter- 
national Business, St. Louis, Mo. (J. N. 
Behrman, Univ. of Delaware, Newark, 
Delaware) 

28-30. American Economic Assoc., St. 
Louis, Mo. (J. W. Bell, Northwestern 
Univ., Evanston, III.) 

28-30. Econometric Soc., St. Louis, Mo. 


Univ., New Haven, Conn.) 


(R. Ruggles, Dept. of Economics, Yale 
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In jeder Sprache, wo 
auch immer, 


ist die Bedeutung die gleiche. 
Prazision oder Precision, als 
Wort und als Handelsmarke, 
ist der Schliissel zu den héch- 
sten Wertmasstaben in der 
Magnetbandaufzeichnung. 
Precision Bandgerite bieten 
beispiellose Genauigkeit, 
Verlasslichkeit und Vielseitig- 
keit in der Aufzeichnung von 
wissenschaftlichen Daten und 
benétigen dennoch bei weitem 
weniger Platz, Strom und 
Fiirsorgeals gew6hnliche Band- 
gerate. Fordern Sie Einzel- 
heiten an—in jeder Sprache! 


Vertreter erwarten Ihre Anfrage in allen 
grésseren Stadten der Welt. 





Quel que soit le lieu 
et l’idiome, 


la définition est la méme. Le 
mot, le marque Précision est 
synonyme des plus hauts stand- 
ards d’opération en enregistre- 
ment sur bande magnétique. 
Les enregistreurs “Précision” 
offrent une exactitude, une 
saireté et une souplesse hors- 
concours dans l’acquisition de 
données scientifiques. Pourtant 
les exigences d’encombrement, 
de puissance ou d’entretien sont 
moindre que des appareils d’en- 
registrement conventionnels. 
Demandez-nous des détails, en 
n’importe quelle langue! 

Nos représentants sont établis 

& travers le monde. 





In qualunque lingua, 

in qualunque luogo, 

il significato é lo stesso. Preci- 
sion, tanto la parola quanto il 
nome, é la chiave ai pit alti 
gradi d’effettualita per registra- 
tori magnetici a nastro. 

I registratori Precision offrono 
esattezza impareggiabile, fica- 
tezza, ed adattabilita nel regis- 
trare dati scientifici, perd 
richiedono molto meno spazio, 
energia, e mantenimento che i 
registratori convenzionalia nas- 
tro. Chiedere per iscritto par- 
ticolari—in qualunque lingua! 
Rappresentanti si trovano nelle 

principali citta del mondo. 





In any language, 
anywhere, 

the meaning is the same. 
Precision, both as a word and 
as a name, is the key to the 
highest standards of per- 
formance in instrumentation 
magnetic tape recording. 
Precision recorders offer un- 
matched accuracy, reliability, 
and flexibility in capturing 
scientific data, yet require far 
less space, power, or mainte- 
nance than conventional tape 
machines. Write for details— 
in any language! 

Representatives in principal cities 
throughout the world. 


PRECISION INSTRUMENT COMPANY 


1011 Commercial Street 
Cable: PRINCO, San Carlos, Calif. 


° San Carlos . California 
TWX: SCAR BEL 3O 
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N P d ™ CORE BUFFER MEMORIES are designed 
CW ro ucts to synchronize two data systems operat- 
The information reported here is obtained from ing at different speeds. Capacity is 144 


manufacturers and from other sources considered characters of 4 or 8 bits per character. 
to be reliable. Neither Science nor the writer as- : 
sumes responsibility for the accuracy of the in- Load or unload is performed at a 100- 


formation. A coupon for use in mailing inquiries kcy/sec rate. All bits of each character 


concerning the items listed is included in the post : ‘ 
card insert. Circle the department number of the are loaded and unloaded in parallel; 


items in which you are interested on this coupon. Characters are loaded and unloaded in 
sequence. In the type BA units, data are 
™ SHAFT ANGLE ENCODER will store 10 transferred in blocks of up to 144 
bits of encoder data in a transistorized characters; in the type BQ, characters 
storage circuit on the fly at angular may be loaded and unloaded in any 
velocities up to 2 rev/sec and provide manner desired. (Telemeter Magnetics 
output in binary code and the comple-_ Inc., Dept. Sci885, P.O. Box 329, Cul- 
ment. Accuracy is said to be +1 part ver City, Calif.) 
in 1000. The encoder will operate under 
100 grav steady-state acceleration and ™ FOUR-WAY TOGGLE SWITCH has 8-pole 
8 grav vibration up to 1000 cy/sec. double-throw contacts. From the center 
(Datex Corp., Dept. Sci860, 1307 S. position it is possible to actuate double- 
Myrtle Ave., Monrovia, Calif.) pole double-throw circuitry in each of 
four momentary positions spaced 90 
™ PLASTIC COATING may be stripped deg apart. Operating force is 0.5 Ib. 
from metal, leaving no film residue. Rating is 5 amp resistive, 3 amp induc- 
The material, cellulose acetate butyrate, tive, at 30 volts d-c and 115 volts a-c. 
is supplied as solid plastic blocks melt- (Haydon Switch, Inc., Dept. Sci878, 
ing at 360°F. Objects are coated by Waterbury 20, Conn.) 
dipping in the molten plastic. The coat- 
ing is removed by slitting and peeling. ™ NAVIGATION-AID TEST SET, for testing 
It is suggested by the supplier as a pro- and calibrating air-traffic-control trans- 
tective coating or as a mask during ponders and airborne distance-measur- 
electroplating or painting operations. ing navigation systems, contains a 
(Fidelity Chemical Products Corp., crystal-controlled radio frequency sig- 
Dept. Sci876, 470 Freylinghuysen Ave., nal generator, a peak-pulse-power com- 
Newark 12, N.J.) parator, and a wavemeter. Crystal-con- 











Ftectrothermal PO, a 
HEATING TAPES heen 


Heat WHERE You Want It . ON ergy : 
|. 


WHEN You Want I?! 


Electrothermal Heating Tapes consist of one 
or more fabric bands of resistance wire, 
separated or bordered by bands of high-tem- ] 
perature-resisting glass fibre yarn. The width if ; er | 
and length of the various tapes are carefully [ if i 

determined by the current- i 

carrying capacity of the 
resistance wire. Tempera- 
ture of 400° C and over Un- Insulated Insulated 
can be reached inside a 3s ae Se Wate touenet YP pays tds 
glass tube of 2 mm wall | Ft. ;Inches| 115 V. |Amps.| #865080 #865090 #865100 
thickness. a a ' gee 
The tape is simply wound ; 
around the body to be 
heated, and held in posi- 
tion by glass laces at both 
ends. 

A suitable control device 
such as a “Power-stat” or 
variable auto-transformer 
should be used with the 
tapes. 
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trolled outputs are spaced 1 Mcy/sec 
in the ranges 960 to 1049 and 1130 to 
1219 Mcy/sec. The power comparator 
indicates from 23 to 33 dbm + 1db. The 
wavemeter covers the range 1070 to 
1110 Mcy/sec and is said to be ac- 
curate to +0.5 Mcy/sec. (Boonton 
Radio Corp., Dept. Sci871, Boonton, 
N.J.) 


™ DELAY LINE provides three variable 
taps over a total delay of 1.5 psec. The 
taps can be individually adjusted over 
the delay range with resolution of 
0.025 psec. Pulse rise time and attenua- 
tion for full delay are 0.27 psec and 
2 db maximum, respectively. Impedance 
is 300 ohms. (ESC Corp., Dept. Sci873, 


534 Bergen Blvd., Palisades Park, N.J.) ° 


™® DIFFERENTIAL VOLTMETER consists of 
a stable 500-volt d-c reference supply, 
a voltage dividing network and five-dial 
Kelvin-Varley divider, a _ calibrated 
multi-range vacuum-tube voltmeter, and 
an a-c to d-c converter. The vacuum- 
tube voltmeter may be used either in 
the conventional manner or as a null 
detector for comparing an unknown 
voltage with the internally selected refer- 
ence voltage. Accuracy of d-c voltage 
measurement is said to be £0.05 per- 
cent from 0.1 to 500 volts and +0.1 
percent or +50 uv from 0 to 0.1 volt. 
Accuracies for a-c are given as +0.2 
percent from 0.5 to 500 volts with re- 
duced accuracy from 0.05 to 0.5 volt. 
(John Fluke Mfg. Co., Dept. Sci877, 
P.O. Box 7161, Seattle 33, Wash.) 


™ COMMAND RECEIVER is a completely 
transistorized, crystal-controlled, fixed- 
tuned receiver for operation over the 
5 to 16 Mcy/sec range. An integral 
multi-tone decoder provides high im- 
munity from interference. (LEL Inc., 
Dept. Sci872, 380 Oak St., Copiague, 
N.Y.) 


™ MONITOR-ALARM SYSTEM is designed 
to verify the condition of 30 stations 
with accuracy of 1 part in 10°. Inputs 
are signals from transducers. Permis- 
sible values for each station are punched 
into a standard punched card inserted 
into the monitor. All 30 channels are 
examined in less than 0.3 sec. Audible, 
visible, and electrical-signal outputs are 
provided. The circuitry is entirely solid 
state. (Franklin Electronics Inc., Dept. 
Sci880, 5901 Noble Ave., Van Nuys, 
Calif.) 


™ ROTARY SEAL GLAND for glass-rod 
stirrers is available in four sizes: stand- 
ard taper 24/40 and 29/42 supplied for 
6-mm shaft, and 34/45 and 45/50 in 
either 6- or 10-mm size. The seal is con- 
structed of Teflon with inner and outer 
O-ring seals of Viton A. The seal is said 
to be vacuum tight to 8 mm-Hg, to 
operate at temperatures as high as 
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“CONTROLLED 
ENVIRONMENTAL ROOMS 





Hotpack prefabricated-portable rooms are 
being employed for a multitude of scientific 
uses by hospitals and universities and by 
companies such as Ciba Pharmaceutical, 
H. J. Heintz, Lever Bros. and Standard Oil, 
just to mention a few. 


standard environmental conditions 


Heated Rooms above ambient'to 125°C. 

Refrigerated Room below ambient to 0°C. 

Heated and Refrigerated Rooms from 0°C to 60°C. 

Humidified Rooms, Heated or Refrigerated 30/7, to 98% R.R. 
Humidified Rooms, Heated and Refrigerated 20% to 98% R.H. 
Humidified Rooms, with Dehumidification 10% to 989% R.H. 
Dehumidified Rooms, Heated or Refrigerated 59% to 20/6 R.H. 
Special sizes-shapes and conditions supplied on request. 


® All rooms are predesigned, prefabricated, 
prewired and pretested at the factory... 
constructed in modular units for inexpen- 
sive future expansion or contraction. 

@ Rooms are fabricated in sections to per- 

mit easy assembly on location . . . no 

complex blueprints or labor problems... 

reduces costs, facilitates disassembly for 

moving. 

Standard rooms up to 60 sq. ft. of work- 

ing space . . ; larger units available with 

speciai doors and construction features. 


Special sizes, shapes fo your requirements. 









5 a be 
For detailed room information write to: 
1 


LAB BATH 


HUMIDITY | INCUBATOR 
OVEN 


THE ELECTRIC HOTPACK CO., INC. 
5086 COTTMAN AVENUE © PHILA. 35, PA. 
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ULTRASONIC 
NEBULIZER 




















A TWO FREQUENCY MULTIPURPOSE 
AUXILIARY APPARATUS FOR 
ELECTRON MICROSCOPY 


If liquids of low viscosity or suspensions with par- 
ticle sizes up to 1 micron are placed on an ultra- 
sonic transmitter of high frequency (3 Mc/sec) 
they are nebulized instantly. The resulting fog 
can be collected by sedimentation on a diaphragm 
or grid for examination under an electron micro- 
scope. 


The Schoeller apparatus was designed primarily 
for the preparation of dispersions which have a 
tendency to conglomerate during drying. Other 
applications for which the equipment may be 
used include the dispersion of fine solids in 
liquids for particle size determinations, composi- 
tion studies on various sediments and the clean- 
ing of small instruments or tools. 


Write for catalog 991. 


RINKMANN 


INSTRUMENTS, INC. 
115 Cutter Mill Road, Great Neck, N.Y. 





Philadelphia © Cleveland © Houston © Miami ¢ Menlo Park, Cal. 
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NOW—LEARN MORE 
ABOUT HOW VERSATILE 


LAB-TRONICS 


STEREOTAXIC 
INSTRUMENTS 


Can assist you in teaching 
or research projects 


Lab-Tronics Stereotaxic Model 4C 
for work on Cats, Monkeys, Rats 
and small dogs. 
Developed to meet actual specifica- 
tions of authorities on animal 
research, 
Manufactured by a precision instru- 
ment maker with years of experience 
in solving laboratory problems. Now 
Lab-Tronics instruments are avail- 
able direct from the manufacturer. 
Send for our brochure on Model 
No. 4C which explains in detail the 
instrument’s: 


@ Versatility 
@ Accuracy 


© Simplicity 
® Stability 
® Diversity of Accommodation 


Write to: 


H. NEUMAN & CO. 


8136 Lawndale Avenue, Skokie, Illinois 
PRECISION with a purpose 


Name 





Title 





Activity, 





Address 





City State 
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200°C, and to be suitable for use with 
any materials except metallic sodium. 
(Arthur F. Smith, Inc., Dept. Sci881, 
311 Alexander St., Rochester 4, N.Y.) 


™ HARDNESS TESTER is a portable instru- 
ment that consists of a clamping device 
and an indenter head. Model M-I gives 
readings in the Rockwell-C scale with 
distance between anvil and penetrator 
0 to 6.3 in. and 3.3 in. depth of throat. 
Model M-II provides 0 to 9.8 in. dis- 
tance between anvil and penetrator and 
5.1 in. depth of throat. Test loads are 
produced by springs. (American Chain 
and Cable Co., Dept. Sci874, Bridge- 
port, Conn.) 


™ ULTRASONIC GENERATOR is rated at an 
output of 1000 watts average power 
and 2000 watts peak power at 38 to 42 
kcy/sec. The generator will drive 192 
in.” of barium-titanate crystal radiating 
surface. Operation is on 115-volt, 20- 
amp power. Weight is 225 Ib. (National 
Ultrasonic Corp., Dept. Sci879, 111 
Montgomery Ave., Irvington 11, N.J.) 


™ ARC PROJECTOR collects radiation from 
a blown-type arc by means of first sur- 
face reflectors and concentrates it at the 
reimaging point. A circular radiation 
pattern totals 374 watts with 80 percent 
uniformity of field or 668 watts with 
60 percent uniformity. A continuous 
spectrum is provided from 0.25 to 5.1 
p, With spectral energy distribution said 
to be very close to the solar energy dis- 
tribution above the earth’s atmosphere. 
(Strong Electric Corp., Dept. Sci897, 
396 City Park Ave., Toledo, Ohio) 


™ BLOOD PRESSURE RECORDER to accom- 
pany the manufacturer’s continuous 
systolic monitor provides a linear trace 
of blood pressure from 0 to 300 mm- 
Hg on paper 4 in. wide. (Biophysical 
Electronics Inc., Dept. Sci884, New 
Hope, Pa.) 


™ ACCELEROMETER, model 408, is de- 
signed especially for measurement of 
small accelerations. Sensitivity is 100 
mv/grav. Maximum acceleration is 10,- 
000 grav. Frequency range is 1 cy/ to 
3 kcy/sec with resonance frequency at 
55 kcy/sec and amplitude linearity +1 
percent. The transducer can be operated 
in noise fields as high as 160 db. Dimen- 
sions are °4 in. hexagonal by 0.45 in. 
high. Weight is 23.5 g. (Columbia Re- 
search Laboratories, Dept. Sci898, 
Woodlyne, Pa.) 


® COINCIDENCE-ANTICOINCIDENCE ANA- 
LYZER is a four-channel instrument de- 
signed for use with Geiger and scintil- 
lation detectors. Any number or com- 
bination of the four channels may be 
used in coincidence, and one of the 
channels may be used in anticoincidence 





LEYBOLD 


Gas Ballast 
VACUUM PUMPS 





World Famous Quality, Design 
and Dependability 

The Leybold Gas ballast design actually prevents con- 
densation of vapor in the pump. It prevents oil contami- 
nation from lowering ultimate pressures, cuts oil changes 
and pump maintenance. 

Leybold Pumps can be operated with or without gas 
ballast, so that you get the advan- 
tages of both gas ballast and oil 
sealed rotary vane pumps. 


WRITE FOR NEW 
BULLETIN TODAY! 





ARTHUR S. LaPINE and COMPANY 
6001 South Knox Avenue, Chicago 29, Illinois 
LABORATORY SUPPLIES AND REAGENTS 
















BULB-LESS, 
VALVE-LESS 
SAFETY PIPETTER 


SIMPLE 
SAFE 


A 
RUGGED 
_ PRECISE 


Yo 


Clinac® Patented PIPET- 
TERS give you extremely 
accurate, completely 
automatic pipetting. They 
rid your lab of the dan- 
ger of poisoning and 
infection by totally elimi- 
Es “4 ST nating mouth pipetting. 
: Operation is amazing- 





x4 4 ») ___ ly simple, as you can see! 
‘ i ib ‘¢ Anyone in the lab can 
_ | become an expert pipet- 


r Y ~~ 


ter, safely, with less than 
| @ minute's practice. 
© For right or left hand 
_ © Two sizes, Standard and Micro 


_.| No. $341-80 Clinac ‘'Stand- 
ard"’ Pipetter, each. .$15.00 


o No, § 341-82 Clinac Reg 
L PINE ag 5 Ba eons - 50 
or micro pipettes an 
A blood diluting pipettes 


ARTHUR S. LaPINE and COMPANY 
6001 South Knox Ave. * Chicago 29, Illinois 
In the East: Tenso-Lab, Inc. 
Irvington-On-Hudson, New York * Phone LYric 1-8900 
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with any one or combination of the 
other three channels. Channel dead 
time is less than 10 psec. Input pulses 
may range from —50 to +100 volts. 
Output is —15 volts. (Radiation Instru- 
ment Development Laboratory, Inc., 
Dept. Sci893, 61 E. North Ave., North- 
lake, Ill.) 


™ CATHODE-RAY OSCILLOSCOPE features 
a passband from d-c to 1000 Mcy/sec, 
rise time of 0.35 nsec, linear sweeps to 
2 nsec/cm), and sweep delay to 30 
nsec. The unit includes a fixed signal 
delay line, a sweep-delay control, a 
pulse-rate generator, a standard ampli- 
tude and waveform generator, and reg- 
ulated power supplies. Viewing area is 
2 by 6 cm. Spot size is 0.004 in. at 15 
ya. A distributed-deflection cathode-ray 
tube with 24 kv accelerating potential is 
used. (Tektronix, Inc., Dept. Sci896, 
P.O. Box 500, Beaverton, Ore.) 


™ ANGULAR MOTION TRANSDUCER con- 
verts motion to voltage over an angular 
range +40 deg with linearity said to be 
better than 0.025 percent. The force re- 
quired to move the armature of the 
transducer is almost entirely the friction 
of its bearings, the reactive force being 
approximately 9 mg cm/deg. Scale fac- 
tor is 0.57 volt (r.m.s.)/deg, and null 


voltage is less than 0.1 v. Operation is’ 


on 60 cy/sec excitation. (Brush Instru- 
ments, Dept. Sci899, 37 St. and Perkins, 
Cleveland 14, Ohio) 


™ RESPIRATION MEASURING INSTRUMENT 
furnishes electrical outputs expressing 
both volume and flow. Maximum vol- 
ume is 10 lit., and volume discrimina- 
tion is +2 ml. Volume output is ap- 
proximately 0.8 volt/lit., and flow out- 
put is approximately 0.1 volt/ (lit. sec). 
Breathing resistance is said to be less 
than 1 mm-H:O. Pushbutton calibration 
is provided. (Custom Engineering and 
Development Co., Dept. Sci888, 2647 
Locust St., St. Louis 3, Mo.) 


™ MULTIPLIER PHOTOTUBE, type 7664, 
is a 2-in. diameter, 10-stage tube, sensi- 
tive in the ultraviolet and visible light 
regions. It employs a focusing elec- 
trode for adjusting to optimum photo- 
electron efficiency. Minimum luminous 
sensitivity is 50 »a for white light types. 
Average sensitivity is 60 »a. The envel- 
ope is made of fused silica to permit 
transmission of ultraviolet radiation 
down to 1800 A. (Allen B. Du Mont 
Laboratories, Dept. Sci875, Clifton, 
N.J.) 


™ INDICATOR, for displacement measure- 
ment with linear differential transform- 
ers, is a null-balance-servo type with 
scale length of 50 in. Ranges are 0 to 
0.01 in. and 0 to 0.1 in. Resolution is 
said to be 1 part in 9000. Linearity is 
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Let’s explore your need 


for a Bausch & Lomb 
Spectrograph! 






Here are just a few of the hundreds of 
ways B&L Spectrographs are solving 
problems of analysis. There’s a new 
Facilities Survey to help you evaluate 
the need for spectro-analytical methods 


cational program. No obligation, of 


course; just mail the coupon. And you’ 


can fill your needs from today’s most 
complete line of spectrographs: 
@® DUAL GRATING @ 1.5 METER 


@ DIRECT READING @ X-RAY 
@ VACUUM 
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+0.1 percent of range for the indicator 
alone and stability is +0.1 percent of 
range. Response time from zero to full 
scale is 4.5 sec. (Shaevitz Engineering 
Co., Dept. Sci901, U.S. Route 130 and 
Schaevitz Blvd., Pennsauken, N.J.) 


™ PULSE GENERATOR furnishes a pulse 
of 100 mypsec duration and 20 mysec 
rise and fall times. Pulse output is 0 to 
10 kv into open circuit and 0 to 5 kv 
into a 50-ohm load. Peak power output 
is 0.5 Mw. Pulse repetition frequency 
is 60 cy/sec, internally synchonized, or 
0 to 60 cy/sec, externally driven. Out- 
put pulse delay is 300 mysec for 150 
volts synchronized input and 140 mysec 
for 400 volts input. (Electro-Optical 
Instruments Inc., Dept Sci883, 2612 E. 
Foothill Blvd., Pasadena, Calif.) 


™ SHIELD ENCLOSURE for measuring 
electrical characteristics of materials 
and small components is equipped with 
an adapter that fits the input of the 
manufacturer’s electrometers. The en- 
closure adds only a sapphire insulator 
of the terminal in parallel with the sap- 
phire insulator of the electrometer 
probe. (Applied Physics Corp., Dept. 
Sci895, 2724 S. Peck Rd., Monrovia, 
Calif.) 


™ MINIATURE SYRINGE has a total capac- 
ity of 1 pl subdivided into 100 parts. 
The plunger is a 0.006-in. tungsten wire 
that bottoms at the point of the 7-cm 
needle thus avoiding dead volume. Ac- 
curacy is said to be +3 percent. (Ham- 
ilton Company, Dept. Sci889, P.O. Box 
307, Whittier 40, Calif.) 
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Drip-proof, drop-proof 
Nalgene® plastic carboys 





New leakproof spigot—with 
Teflon® O-rings at knob 
and at extension into rein- 
forced carboy body—turns 
on easy as a faucet, turns 
off with never a drip. 











Here’s new safety in storing and dispensing laboratory liquids. 
Nalgene carboys are made of unbreakable polyethylene. (Ever 
see the slivers fly when a glass carboy was dropped?) It’s proof 
against acids, caustics, corrosives. (What if that shattered glass 


carboy had been full of HeSO4?) 


Nalge’s new spigot never drips. There’s added safety, too, in 
the ease of carrying Nalgene carboys—as little as ;4 the weight 
of glass. And they’re so much lower in cost. In short, they satisfy 
just about every laboratory requirement you can think of— 
another step in Nalge’s continuing program of prod- 
uct improvement through plastics research. Ask your 


laboratory supply dealer. 


’ 
id 
@ ote 


laboratory ware now available. Write Dept. 1511. 
TEFLON is a Reg. T. M. of E. I. duPont & Co., Inc. 


New catalog on the full line of Nalgene plastic Q. 
a 


‘.» THE NALGE CO., INC. rocHEsTER 2, NEW YORK 
The Quality Standard of Plastic Laboratory Ware 
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™ =COMMUNICATION-WIRE CONNECTOR 
splices, insulates, and moisture seals 
two or three No. 19 to 26 AWG solid 
or 20 to 26 AWG stranded wires. Wires 
are inserted into the connector and se- 
cured by squeezing a button into the 
connector sleeve. This operation causes 
finger-like connector elements to strip 
insulation and grip the conductors. Fac- 
tory installed silicone grease seals the 
joint against moisture. Pullout resist- 
ance is said to be 95 percent of wire 
breaking strength. (Minnesota Mining 
& Manufacturing Co., Dept. Sci902, 
900 Bush Ave., St. Paul 6, Minn.) 


™ CENTRIFUGE, a bench model, accom- 
modates five interchangeable rotors for 
batch or continuous-flow separations. 
All the rotors may be spun at speeds up 
to 17,000 rev/min and centrifugal fields 
as great as 35,000 grav. Two of the 
rotors are 34-deg angle types with ca- 
pacities 8 X 50 ml and 24 x 15 mi. 
Another is a zonal separation rotor with 
80-deg angle and capacity 16 X 7 ml. 
Two other continuous-flow rotors have 
bowl capacities of 300 and 800 ml. 
(Lourdes Instrument Corp., Dept. Sci- 
905, 53rd St. & First Ave., Brooklyn 
32; N.Y.) 


™ PERFORATED-TAPE READER operates 
either single character or continuous 
run from an external trigger source. It 
will accommodate 5-, 6-, 7-, or 8-hole. 
l-in. paper Mylar tape and operates at 
the rate of 60 characters per second, 
self-stepping, or 50 per second, impulse 
stepping. (California Technical Indus- 
tries, Dept. Sci882, 1421 Old County 
Rd., Belmont, Calif.) 


™ AUTOMATIC PIPETTE operates by pis- 
ton displacement of fluid fed into an 
enclosed cylinder. Each turn of a 360- 
deg rotatable stopcock dispenses a fixed 
volume of liquid. Pipettes are available 
in sizes from 1 to 50 ml at any desired 
fractional increment. Accuracy is said 
to be +0.002 ml for pipettes smaller 
than 10 ml and +0.005 ml for larger 
sizes. Filling and emptying occur simul- 
taneously. (Schueler & Co., Dept. Sci- 
904, 75 Cliff St., New York 38, N.Y.) 


™ SYNTHETIC POLYPEPTIDES of high 
molecular weight available from stock 
include polymers of the following L-a- 
amino acids: glutamic acid, y-benzyl 
glutamate, lysine hydrobromide ¢-carbo- 
benzoxylysine, O-carbobenzoxytyrosine, 
leucine, alanine, phenylalanine, and ty- 
rosine. Also available on order are co- 
polymers, special molecular weights, 
and polymers of amino acids having 
unnatural configurations. (Pilot Chem- 
icals, Inc., Dept. Sci907, 36 Pleasant 
St., Watertown 72, Mass.) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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PERSONNEL PLACEMENT 














CLASSIFIED: Positions Wanted, 25¢ per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is require 


COPY for ads must reach SCIENCE 2 weeks 
before date of issue (Friday of every 


week). 

DISPLAY: Positions Open. Rates listed be- 
low—no charge for Box Number. Rates 
net. No agency commission. No cash 
discount. Minimum ad: 1 inch. Ads over 
1 inch will be billed to the nearest 
quarter inch. Frequency rate will apply to 
only repeat of same ad. No copy 
changes. Payment in advance is required 
except where satisfactory credit has been 


established. 
Single age $40.00 per inch 
4 times in 1 year 38.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 

















Wii! POSITIONS WANTED iil 


Ph.D.-Microbiol ist. Several years’ 
experience in ne ane plant and production. 
Desires challenging opportunity with small or 
large company. Box 205, SCIENCE. 11/11 


Microbiologist, Ph.D., experience teaching, hos- 
pital laboratory, research, tissue culture, medical 
mycology, serology. Desires teaching, research, 
and/or hospital laboratory. Box 210, oe 

















Qualified Pharmacologist, degrees in biochemistry 
and pharmacology; publications, patents. Strong 
scientific and administrative background. Present- 
ly director, pharmacological research. Would con- 
sider position in industry offering oe and 
interesting future. Salary $15,000-$20,000. Box 
207, SCIENCE. 


iil] POStTIONS OPEN jill 


GOVERNMENT OF NEW ZEALAND 
Vacancy for Biologist, Wildlife Branch, 
Department of Internal Affairs, Wellington 
Salary up to £1120 a year with initial maxi- 
mum at any point according to qualifications and 
experience with possibility of further promotion 

to £1500 a year. 

Qualifications desired: Biologist, Ph.D., M.Sc., 
or B.Sc. in wildlife management or zoology with 
experience in independent waterfowl research. 

Duties: To carry out life history studies of 
mallard and native grey duck populations or such 
other projects as may be assigned. 

_ Further information may be obtained by writ- 
ing air mail to the Wild Life Branch, Department 
of Internal Affairs, Wellington, New Zealand. 

Applications close on 23 December 1960 and 
should be addressed to the New Zealand Em- 
Met 19 Observatory Circle, NW, ors 


’ 











Botanist technician with thorough knowledge of 
plant microtechnique methods for preparation of 
slides and to qualify as assistant laboratory di- 
rector. Experience in large-scale slide preparation 
essential. Starting annual salary $7000 to $8500, 
depending upon training and experience. Gener- 
ous employee benefits include company-paid life 
insurance and retirement pension. All applicants 
held confidential. Write to President, General 
Biological Supply House (Turtox Products), 8200 
South Hoyne / Avenue, Chicago 20, Illinois. 12/9 


POSTDOCTORAL TRAINEESHIPS in EN- 
ZYME CHEMISTRY are available for 1961-62 
at the University of Wisconsin, Institute for 
Enzyme Research in Madison. Applications may 
be submitted at any time and are invited from 
candidates who have completed or will shortly 
complete the requirements for either the Ph.D 
or M.D. degree and who are U.S. citizens. The 
period of traineeship is 12 months (including 1 
month’s vacation) and may be renewed for —_ 
tional years. Stipends are $6000 per year and, 

most cases, partially tax-exempt. A travel save 
ance is provided the trainee from_his present in- 
stitution (if within continental U.S.) to Madison. 
Senior traineeships are available to persons who 
by virtue of previous postdoctoral training and/or 
experience have demonstrated outstanding ability. 
Application forms and information may be _ob- 
tained by writing to Dr. David E. Green, Pro- 
gram Director. x 














inhi]: POSITIONS OPEN jill 


| «POSITIONS OPEN [Hill 





ASSISTANT TOXICOLOGIST 


For research in analytical toxicology. Some rou- 
tine medicolegal lo maa OF Prefer Ph.D. in toxi- 
cology or pharmacology. Salary $8500 to $10,000 
depending on nine 


Write Chief Medical Examiner, 700 Fleet Street, 
Baltimore 2, Md. xX 





BACTERIOLOGIST 


B.S. or M.S. Young man needed to assist in virus 
research program with leading midwestern phar- 
maceutical firm. Attractive salary, benefit pro- 
gram. Send complete résumé to 


Box 202, SCIENCE 





DIRECTOR OF 
PUBLICATIONS AND PUBLIC RELATIONS 


To direct activities of a large scientific publica- 
tions and public relations program at a leading 
medical research center. Editing and writing skill 
required. Must have personal qualities to succeed 
in public relations. Unusual opportunity. Salary 
open. Reply to 


Box 208, SCIENCE 





DROSOPHILA TECHNICIAN 


Must be experienced. Knowledge of Drosophila 
genetics and terminology essential. Knowledge of 
histological and salivary gland techniques help- 
ful but not essential. Location is Chapel Hill, 





North Carolina. Salary open, commensurate 
with experience and ability. 
Box 201, SCIENCE 
pplications are invited for the of 


vist ING PROFESSOR ¢ OCEANOG APHY 
at the University of Cape Town. 

The salary is £2500 per annum. A special 
traveling allowance will be paid in terms set 
forth in the memorandum referred to below. 

The post is vacant from 1 July 1961, and in 
the first_instance the appointment will be for 
1 year. Towards the end of this period the Uni- 
versity Council may either re-advertise or invite 
the successful applicant to continue for a further 
period of up to 2 years and thereafter may con- 
sider making the appointment permanent. 

Applications should state age, qualifications, 
publications, and research work completed or in 
progress and give the names of two referees 
whom the University may consult. Two copies of 
the application and testimonials should reach the 
Secretary, Association of Universities of the 
British Commonwealth, 36 Gordon Square, Lon- 
don, W.C.1 not iater than 30 November 1 
An additional copy should be sent direct by air- 
mail to the Registrar, University of Cape Town, 
Private Bag, Rondebosch, Cape Town, South 
Africa, to reach him by the same date. 

It is essential that the program of research 
which the applicant proposes to undertake while 
at Cape Town should accompany his application. 
Details of research facilities in marine science 
and the duties of the visiting professor are set 
out in a memorandum obtainable on application. 

The University reserves the right to appoint a 
person other than one of the applicants or to 
make no appointment. x 





RESEARCH SCIENTIST 
required for 
Food and Drug Directorate 
Department of National Health and Welfare 
Ottawa 


Up to $9,800 


Challenging opportunity to undertake research in 
Pharmacology, Physiology and Toxicology and to 
work with the latest facilities in an environment 
which encourages research. 


For details and application forms, 
write to: 
CIVIL SERVICE COMMISSION 
OTTAWA, ONTARIO 


Please ask for Information Circular 60-2152 








RESEARCH MYCOLOGIST 


Major East Coast food company requires 
a research mycologist for its Basic Re- 
search Department. Individual should have 
knowledge of yeast and mold taxonomy 
with grounding in  biochemis and 
microbial peers. Interest in the 
enzymes x yeast and molds desirable. 
This is permanent industrial ition 
with aded Starting salary, benefits and 
future prospects. 


Box 203, SCIENCE 














SENIOR PHARMACEUTICAL 


CHEMIST 
Expanding Pe ay peeateme re- 
quires a in Pharmaceutical 


Chemistry. Wil do independent re- 
search and head a small research —_ 
development group. Requires 2 to 5 
years postdoctoral experience in 
pharmaceutical industry. Send re- 
sume and salary requirements to: 


R. G. JAMISON 
Personnel Manager 
THE NATIONAL DRUG CO. 


4663 ~~ Ave. 
Phila. 44, Penna. 





TECHNICAL SALESMAN 


For expanding West Coast manufacturer of 
clinical and analytical instruments. Distribution 
through major dealer organizations. To Travel 
primarily east coast and midwest. 

Salary + Stock option incentive 


MECHROLAB, INC. 
1062 Linda Vista Ave. 
Mountain View, California 








Respond to: 


PHARMACOLOGISTS 


Expanding Cardiovascular Program 
PHD pharmacologist or MD with extensive experience in various 
fields of cardiovascular evaluation of new drugs. 


BS or MS with two to three years cardiovascular experience and 
extensive animal work. Assist in screening program. 


Salaries commensurate with experience 
All resumes kept in strict confidence 


TECHNICAL RECRUITER 


WARNER-LAMBERT RESEARCH INSTITUTE 
MORRIS PLAINS, NEW JERSEY 


TWO EXCELLENT 
OPPORTUNITIES 
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Iiiil| SUPPLIES AND EQUIPMENT jj 














NUTRITIONAL BIOCHEMIST 
To participate in research in basic nutri- 
tional programs and in projects leading to 
the development of nutritional products for 
pediatric and other special needs. 
Requires Ph.D. in nutritional biochemistry, 
with or without further experience. 
Liberal employee benefits, pleasant com- 
munity, and relocation allowances. 
Please send résumé and salary requirements 
to 
Technical 


Manager, Employment 








ea P 
Evansville 21, Indiana 














PHARMACEUTICAL 
DEVELOPMENT 
CHEMIST 


IF YOU AREA. 


@ PhD with three or more years in drug 
development field and havea... 


@ Knowledge of pharmaceutical dosage 
forms plus a... 


@ High degree of creativity, originality 
and initiative. 


The 
Warner-Lambert 


Research Institute 


OFFERS YOU... 


@ Virtually 
personal 
and... 


limitless opportunities for 
growth and development 


@ The chance to carry your original 
ideas through to a marketable prod- 
uct— 


Send Resume to: 


TECHNICAL RECRUITER 


WARNER-LAMBERT 
RESEARCH INSTITUTE 
MORRIS PLAINS, 
NEW JERSEY 
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DEPARTMENT OF SCIENTIFIC AND IN- 
DUSTRIAL RESEARCH invites applications 
from young British honours graduates in science 
and technology at present in North America for 
postdoctoral NATO SCIENCE FELLOWSHIPS 
tenable in UNIVERSITIES, COLLEGES AND 
OTHER APPROVED LABORATORIES IN THE 
UNITED KINGDOM. Further details may be 
obtained from U.K.S.M., 1907 K_ Street, N.W., 
Washington 6, D.C., to whom all applications 
should be sent by Ist January 1961. 


The Market Place 


BOOKS + SERVICES + SUPPLIES * EQUIPMENT 








Iii BOOKS AND MAGAZINES jill 


Your sets and files of 


scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 














Proceedings of a conference by 
NAS—NRC Committee on Photobiology 


PHOTOPERIODISM 
AND RELATED PHENOMENA 
IN PLANTS AND ANIMALS 


922 pp., 256 illus., 1959 $14.75 
$12.50 cash orders from AAAS members 


AAAS 
1515 Massachusetts Ave., 
Washington 5, D.C. 


NW 











iiilll PROFESSIONAL SERVICES _ jij 















LABORATORY SERVICES 
for the 
FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays, 
Clinical Studies, Research 


LaAWact & HARRISSON 


Div. §, 1921 Walnut St, Philadelphia 3, Pa. LO 3-4322 





lil SUPPLIES AND EQUIPMENT 








1919 - 1960 
LaMotte Chemical 
Chestertown, Maryland, U.S.A. 


Specialists in 
Colorimetric Techniques 
Reagents-Standards-Comparators 
Send for Illustrated 


Controls Handbook Dept. H 





















A_ precision instrument that 
will do all the calculations of 
ai er expensive desk models. 4 
eighs only 8 A “pe Hand. ¢ 
Fost accurate, a com: | 
pletely portable. > for all on- 
the-spot calculating. Fully guar- 
anteed. Write for F ree Poona? 
rices, name of nearest dealer. % 
HE CURTA COMPANY Dept. $12 
14435 Cohosset St. Von Nuys, Celif. 











YOU NEED THIS FREE £ 


CATALOG FOR YOUR FILES, 
Serums, antiserums and bloods 
of all kinds for technicians and aes ~ 
culture laboratories. No salesman will call. 
COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 ¢ Denver 16, Colo. 


ALBINO RATS 


The ultimate in Uniform, Healthy, Experimental rats 
—Produced by those best qualified— 
VETERINARIANS 
For price list and descriptive brochure—phone or 
write 
Badger Research Corporation 
AL 6-6064 P. O. Box 527, Madison 1, Wis. 




















“The ON 
SURFACE THERMOMETERS 
Thermistor resistance sensors. 
4 By ranges, —148° to +554°F; 

—100° to 290°C ... Accu- 
@) racies to *0.1°C ... 100 probe 
designs . . . AC or Battery. 

Bulletins Upon Request 
Atkins Technical Inc. SUperior 
1276 W. Third St. » Cleveland 13, Ohio 1-1332 


SWISS MICE 




















TACONIC 
FARMS 


GERMANTOWN NEW YORK 











MELATONIN 
(N-Acetyl-5-methoxytryptamine) 
5-METHOXYTRYPTAMINE 
Data Sheets on Request. 


REGIS Chemical Company 


1219 N. Wells Street Chicago 10, 


° HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 















i Taverns 











ELECTRIC 


LAB 
TIMER 


Giant 8” Dial 
: 





GRA LAB INTERVAL TIMER Automatic 
signalling and switching over unusually wide 
range of 3600 possible settings. 

GRA LAB MICRO TIMER 1/10 sec. or 1/1000 
min. stop clock. Remote start stop control. 


Write for catalog. 
COMPANY 





DIMCO-GRAY 
DAYTON 2, OHIO 


214 E. SIXTH ST., 
SCIENCE, VOL. 132 
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‘AMAZING SCIENCE BUYS 





for FUN, STUDY or PROFIT 


American Made — Terrific Buy! See the Stars, Moon, Planets Close Up! 
Over 50% Saving ASSEMBLED 3° ASTRONOMICAL REFLECTING TELESCOPE 


STEREO MICROSCOPE AND 60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 
mm) READY TO USE! 





You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Star Clusters, Moons of Jupiter in detail. 

Galaxies! Equatcrial mount with lock on both axes. Aluminized and 
over-coated 3” diameter high-speed f/10 mirror. Telescope comes 


Years in development. Precision Amer- 
ican made. Used for checking, in- 
specting, small assembly work. Up 
to 3” working distance. Clear, sharp, 








its erect image. Wide, 3 dimensional equipped with a 60X eyepiece and a mounted Barlow Lens, giving 
field. 2 sets of ae oe on rotating you 60 to 180 power. An — pe thane oo — “es 
23X 0 10 D: Fre essential, is also included. Sturdy, hardwood. portable tripod— 
Trial pees = REE with Scope:—Valuable STAR CHART plus 272 page 
Stock No. 85.056-W $99.50 md “HANDBOOK OF HEAVENS” plus “HOW TO USE YOUR 
a f.o.b. Barrington, N.J. TELESCOPE” BOOK. : 
Photographers! This is an actual iene Steck Ne. $5.050-W _...............- .--.----- -$29.95 Postpaid 

of the moon taken through our Astronomica 
Ktoren-—providey LOX down 10 GE fa came yp Telescope by a 17-year student. 44" raat Telescope—up to 255 Power, all-metal pedestal mount. 
1%” field at 6X. res Stock No. 85,105-W —-..-.-.------. $79.50 F.0.B. Barrington, N.J. 

Stock No. 30,276-W $7.50 








































NEW! SCIENCE FAIR PROJECT KITS 
50-150-300 POWER MICROSCOPE War Surplus American-Made 7x50 Binoculars 
t Amazing Value—Equal of a $75.00 instru- J} Big savings! Brand new! Crystal a a ee ee vn ec Boeri 
E q : ment! 3 Achromatic Objective Lenses on clear viewing—7 power. Every opti- = 3 aadechia <arteate tab Com load ts 
3 Revolving Turret! Imported! The color-cor- cal element is coated. An excellent ae , at d ¥ ; holarshi 
: | cemented achromatic lenses in the J night glass—the size recommended awards or scholarships! \ 
{ es give you far superior results to Mf for satellite viewing. Individual eye For Junior High ao and oe Y -\ 
i ngle lenses found in the microscopes focus. Exit pupil 7mm. Approx. field MOLECULE AND CRYSTAL _=— 
selling in this range. Results are worth the at 1,000 yds. is 376 ft. Carrying MODELS KiT—RKods and balls to = 
’ difference! Fine rack and pinion focusing. case included. American 7 x * $s make atomic models, plus directions. r Ds ee, 
normally cost $195. Our war surplus = laos 
= Stock No. 70,008-W ---..--.$14.95 Pstpd. price saves you real money. Stock No. 30,413-W_-$2.50 Postpaid 1h CY 


c NUMBER SYSTEMS ABACUS— 
MOUNTED 500 POWER OBJECTIVE Of ee ee Only $55.00 Postpd. Makes a dramatic exhibit demon- 
Threaded for easy attachment on strating number systems other than the decimal system. 
~-.-...---$4.25 Postpaid 
for many fascinating ex- 
periments regarding growth of plants, etc. 
ep ll Re ce he ee $2.00 Postpaid 
TOPOLOGY—AIl the ingredients for a project on 4-color 
map problems, Moebius strips, ete 
Stock No. 70,353-W _.____.______________.$6.00 Postpaid 
CRYSTAL GROWING KiT—Grow breathtaking display 
of large crystals with this set. 
Stock No. 70,336-W __..-..-- .--._-.--$9.50 Postpaid 

For Ages 8 thru Jr. High School: 





) re microscope. Achromatic lenses for (Tax included) 
wing. 3 mm. focal length. ‘ Stock No. 70,334-W __ 
Stock No. 30,197-W $5.00 Pstpd. SOIL TESTING KIT—Basis 





Terrific Buy! American Made! 
OFFSPRING OF SCIENCE .. . REALLY OPAQUE PROJECTOR 
BEAUTIFUL! CIRCULAR DIFFRACTION- Projects illus ares up to 3” x 3% 

: GRATING JEWELRY and enlarges them. No film or neg 












tives needed. P rolacts charts, dia 
Shimmering rainbows of gemlike color § $tams, pictures, photos. lettering in 
full color or black-and-white. Op- 





in jewelry of exquisite beauty—made 





erates on 115 volt, A 





.C. current. 6-ft. extension cord and 


with CIRCULAR DIFFRACTION plug sagnee mies Oper tes on 60 watt bulb, not included yo nd mg A om maguetion Comemsixatiens 
* “ j Soe Si x 4%” wide. Weight 1 Ib., 2 oz. Plasti ot - 
GRATING REPLICA. Just as a Boe oo) + ie Alege : : ASC Hl Stock No. 70,325-W ___- _._.--.$3.75 Postpaid 


prism breaks up light into its full 


COLORS THROUGH POLARIZATION—Show the beau- 
range of individual colors, so does 


Stock No. 70,199-W -.---~--..---..-.--- $7.95 Postpaid Bf tial color effects produced by passing polarized light 






























































» i » ises te through transparent objects. 
5 diffraction Leger b ee to Stock No. 70,350-W _....___._____ ____$2.00 Postpaid 
ree age P ashion 
ee ee a ee ere OPTICAL ILLUSION KiT—Diagrams, lenses, mirrors, 
Stock No. 30.349-W Earrings _._.....---- $2.75 Pstpd. ANALOG COMPUTER KIT etc., for producing many amazing optical illusions. 
; soe ae oe ye < --32.-38 aaron Stock No. 70,352-W _...----.._. ~...---$3.00 Postpaid 
oc 0. .372- rendant __. . stpd. 2 @touvowme comme (| Ideal introduction to the increas MATH TREASURE CHESTS 
de, Stock No. 30,390-W Tie-Clasp —-..-.--..-- $2.75 Pstpd. Z ‘| ingly important electronic com Expertly selected collections of mathematical tools, games, 
~~ puter field. For bright students, gadgets, and other items! Exciting fun! Improves your 
\| or snyone interested in this new math understanding . . . your grades in school! 
a science. Demonstrates basic analeg 
15%" VISIBLE WOMAN KIT computing principles—can be used for multiplication, Stock No. 70,327-W (for ages 5 to 8) -----$10.00 Pstpd. 
Ba | -vts division, powers, roots, log operations, trig problems, Stock No. 70,328-W (for ages 8 to 12) --$10.00 Pstpd. 
Astonishing counterpart of the famous VIS- 9 physic ‘formulae, electricity and magnetism problems. | Stock No. 70,329-W (for ages 12 up) —-.--- $10.00 Pstpd. 
IBLE MAN. Authentic, exact-scale, labora Easily assembled with sccrewdriver and pliers. Operates 
tory model of female figure lets you look @ on 2 flashlight batteries. Electric meter and 3 potentiom- |S 
right through transparent ‘‘skin’’—examine eters are mounted on die-cut box. Answer is indicated 
vital organs, glands, nerves, veins, arteries. on dial. Computer is 20” long, 9” wide, 2” deep 
All parts removable, replaceable. Articulated Stock No. 70.341-W \ P SCIENCE TREASURE CHESTS 
skeleton permits inspection of 206 bones. ¥ 7 % aera Re eae $14.95 Postpaid . 1 
: Separate group of internal parts shows 7- For Boys—Girls—Adults! 

, months pregnancy. Ideal for students, doctors, "e,3 see aT) 
= Se nurses, hobbyists. Compares favorably with Excellent “Science Fair’’ Material! 
expensive medical school models. Complete with base. ‘ " 
rs Authoritative 12-page Book, INTRODUCTION TO Take Telephoto Science Treasure Chest — Extra-powerful 

ANATOMY, included. magnets, polarizing filters, compass, one- 
Stock No. 70,283-W - _---.-----$4.98 Postpaid Shots Thee and lots of other items fer hundreds ef 
Stock No. 70,228-W ___Visible Man Kit..-$4. 98 Postpaid i x 50 thrilling experiments, plus . bap acer Kit a 
telescopes, microscopes, etc. ‘ull instructions included. 
ill. Geek Ne, Wi 2 $5.00 Postpaid 
es MONOCULAR Science Treasure Chest DeLuxe—Everything in Chest 
ic WAR — ELECTRIC GENERATOR above plus an additional items for more advanced 
This is fine quality, American ma le instrument—wa experiments including cyrstal-growing kit, electric motor, 
. oe bn ge ond oe surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used molecular model set, first-surface mirrors, and lots more. 
venerator for scientific experi for general observation both day and night and to take tock o. 7! ° i 
) ments, electrical uses, demon- § fascinating telepheto shots with your camera. Brand new, $ Ne. 70,348-W ----—-------- == $10.00 Postpaid 


$95 value. Due to Japanese competition we close these out 
at a bargain price. Directions and mounting hints included. 


Stock No. 50.003-W  .................- $15.00 Postpaid 


strations, Generates up to 90 
volts by turning crank. Use in 
high impedance relays. Charge 
ground and bring up night 
crawlers for bait or study. 2 
Alnico Magnets alone worth original price. Wt. 2 Ibs. 
Cost to Govt, $15. 
















FREE CATALOG! 


Optics for the Science Class! Optics for the Space Era! 


LIFE SIZE HUMAN SKULL 144 PAGES! OVER 






















Stock No. 50,225-W --.........-.--......-. $4.95 Postpaid 1000 OPTICAL BUYS! 
Invaluable educational aid! Fascinating Huge selection of lenses, 
conversation piece! Skull is anatomically prisms, war surplus op- 
con made of sae bone color, bone tical instruments, parts 
hard, lifetime plastic. Parts snap to and accessories. Tele- 
ial SCIENTIFIC ENCYCLOPEDIA gether—take apart. Spring-action lower scopes. microscopes, 
Over 1800 pages! 1400 illustrations—over 2,000,000 jaw. Removable skull cap for examination J binoculars, infrared 
words—-100,000 definitions—14,000 separate articles. If of skull cavity, nasal passages. etc. Ideal sniperscope, ete. Low- 
you’re science-minded-—you'll drool over it! Wealth of for scientists, doctors, dentists, teachers cost Science and Math 
useful information on Science, Math, Engineering students, artists. Stand and Instruction and Anatomy Learning and Teaching 
atic Chemistry, Physics, ete. 8% Ibs-—size 9” x 11”. Chart included. aids. 
ride Stn Re. GRBT Wo cndccdiicncicnonee $29.75 Postpaid @ Stock No. 70,294-W  -....--............- $4.95 Postpaid Request Catalog W. 
000 . 
rol. ORDER BY STOCK NUMBER ... SEND CHECK OR MONEY ORDER .. . SATISFACTION GUARANTEED! 
rY EDMUND SCIENTIFIC CO. BARRINGTON, NEW JERSEY 
HIO 
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“Wiss Julia & Rothermel g 


Western College 
NF 
.20F33 Oxford Ohio 








SUPERIOR 
SERVICE 


MAIN BUILDING 


You deal with headquarters 
Facilities housed in 165,000 sq. ft. of space. 
Competent technological staff on call. 
Orders filled promptly from vast warehouse. 


You draw on large stocks 
Three to six months supplies of the items listed in our catalog—mostly 


prepackaged—in our stock for immediate shipment. 


Widest assortments of Corning, Kimble and Coors items available 
from any single source. 


You select from encyclopedic catalog 


With factual, detailed descriptions—standard reference source 


throughout the free world. SECTION OF RESEARCH 


AND DEVELOPMENT 
You save time and money 

Extensive pneumatic tube systems and conveyors speed delivery of 

orders. 
More than 93% of orders shipped within two working days. 
Accurate invoices and packing lists. 
Substantial packing keeps breakage to less than 1/20th of 1%. 
One-price policy insures lowest prices to all buyers—advance 

quotations unnecessary. 


You are assured of satisfaction 


Stocks carefully selected and continually inspected for quality and 
performance. 


Prompt refund for any item found to be unacceptable for any reason. 


SECTION OF SERVICE DEPARTMENT SHIPPING CENTER SECTION OF BIN STOCK ORDER FILLING CENTER 


QUALITY AND SERVICE 


AY CO. ARTHUR H. THOMAS COMPANY 


PHILA., U.S.A 


More and more laboratories rely on ~~ Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA 5, PA. 











